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INTRODUCTION

INDEX Fixing Systems offers you new technical
material which will allow you to broaden your
knowledge of the world of fixing systems.

Fixing elements using metal anchors offers a vast
number of possibilities, depending on the required
result. Selection criteria, such as high quality,
assessment certifications or coatings, lead us to
choose one anchor over another in order to meet
required expectations and demands.

With this guide we hope to show the basic working
principles of our MT Through-bolt anchor range,
furthering your knowledge to choose the best fixing
solution for each scenario. It has been elaborated to
help planners, architects, civil engineers and building
engineers in their daily work. Whether for design
work or project calculation for correct installation,
with the help of this information, daily development
problems may be solved quickly and concisely.

In addition, INDEX Fixing Systems wishes to
emphasize the importance and responsibility which
comes implicitly both with the calculation and
installation of an anchor in a structure, bridge or
other application. All study processes must be carried
out rigorously with expert technical knowledge.
We understand that it is the responsibility of all
professionals to ensure that the most suitable anchor
is properly chosen for each particular situation.

All products must be installed in accordance with
the information given in this guide so as to comply
with characteristics indicated within.

We would like to thank our customers, users, and
staff for their help and collaboration with this new
guide. We hope it is of great help and assistance in
your professional work.

Technical Department
INDEX Fixing Systems
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ENDEX

A PERFECT FIXING

At INDEX® we are manufacturers and industrial suppliers
of fixing systems, offering global solutions adapted to your
business needs.

BUT WE ARE MUCH MORE THAN THAT. WE

ARE A LARGE TEAM ENGAGED IN CONTINUOUS
RESEARCH, DEVELOPMENT AND INNOVATION,
AND, LET’S FACE IT, WE'RE MORE THAN A LITTLE
OBSESSED WITH ACHIEVING OUR GOAL:

TO PROVIDE THE PERFECT FIXING.

Whatever the size of your business, at INDEX® we will find
the perfect fixing for your needs.




These are just some of the reasons why

INDEX® STANDS OUT

AVAILABILITY AND
WIDE PRODUCT
RANGE

Over 10,000 products
permanently in stock
(guaranteed).

WE ARE EXPERT
MANUFACTURERS

Over 30 years of experience in
manufacturing fixing systems
enables us to ensure the
maximum quality of all our
products, the best service,
and competitive overall costs.

INTERNATIONAL
PRESENCE

We are a global company
with sales in more than
90 countries on the five
continents and facilities in
Spain, China and Mexico.

QUALITY
CUSTOMER
SERVICE

Qur customers are at the
heart of everything we do.
We have a team of over 300
people at your service.
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QUALITY

WE WORK WITH
THE CHANNEL

We sell through the
distribution channel,
enabling us to gain first-hand
market knowledge.

CERTIFIED
QUALITY

We hold the most important
certificates and approvals,
verifying that all of our
products meet the highest
quality standards.

ENGINEERING
AND TECHNICAL
SUPPORT SERVICES

We support our customers
with structural design and
calculations, joint site visits, and
technical training on topics
related to fixing systems.

INDEX
SPACE
ESTUDIO

We have the perfect display
solution for all our customers,
whatever their business.
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AVAILABILITY AND

We are specialists in anchors, screws, clamyps, and
installation systems. We have the widest range of
products, with over 10,000 items permanently in stock
(guaranteed) at our facilities in Spain, China, and
Mexico (over 45,000 m?).

WE HAVE ALL THE
FIXINGS YOU COULD
POSSIBLY NEED AND

WE ARE CONSTANTLY
INCORPORATING NEW
PRODUCTS: anchors,
screws, clamps,
installation systems,
etc.

INDEX REV6
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WE ARE EXPERT MANUFACTURERS

Our control over the entire production process
combined with over 30 years of experience in
manufacturing fixing systems enables us to ensure
the maximum quality of all our products, the best
service, and competitive overall costs.
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ENGINEERING AND TECHNICAL
SUPPORT SERVICES

We offer full technical consultancy through our team of specialist
engineers. We have a technical assistance service, our own specialised
software, and the most extensive range of technical documentation.

And most importantly, our team will support you in structural design
and calculations, site visits, and technical training on everything related
to fixing systems.

TECHNICAL ASSISTANCE ;
AND CONSULTING SERVICE
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TECHNICAL ANDEX d  ENGINEERING SERVICES s i
TRAINING [ p— AND CALCULATIONS
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SPECIALISED SOFTWARE

" PROFESSIONAL

. DESIGN SOFTWARE

ANCHORS & REBARS

=3

; R o
~ = INDEXcal

We have the best software to meet the

needs of each specific case. : F
INDEXcal software to calculate anchors L g @ <
and to design structural solutions. 3 - v AT w
INDEXwood software to design and :: T e
calculate timber structures. " . ‘e =
INDEXmor online tool to calculate the W - . > ot
required number of chemical cartridges W L, -
according to different parameters. |
b~ INDEXmor

4 Aoovechamiento de Catucho

ks

WIDE RANGE OF TECHNICAL
DOCUMENTATION AVAILABLE

SOFTWARE SERVICES
AVAILABLE (CYPE, CAD)

REV6 INDEX
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MT TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

MT anchor components

Letter indicating anchor length

Elements in a fixing

LOAD:
Strain supported by the
fixing system

Lowering to protect thread during installation

Assembled nut and washer

Installation depth indicator

“{5 Wil

Full thread

VYV VVVVVVIIVVVVVVVYY

ELEMENT TO BE FIXED:
Element on which

external loads are
applied

BASE MATERIAL:
Element to which loads
are transmitted

- AN
—3 4
Identification mark: size and length N

ANCHOR:

Element which serves
3-segment clip with elaborated geometry, as a union between the
to prevent anchor spinning and to ensure B element to be fixed and
correct expansion the base material

<7
. . - N
Special lubricant to reduce friction
between cone and clip - improving
anchor expansion
4
A0

12 ENDEX
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Characteristics of an MT-Anchor

The MT-Anchor is characterized by having an expansive clip. While applying torque to the anchor, the clip expands due to
the cone-shaped bolt, resulting into pression on the inner side of the hole, which originates the necessary friction between
the clip and the base material. Thus the installation is fulfilled.

Main advantages of this anchor:

- Fast to use, as it can support the load immediately after it has been installed.
- High resistance values.

- Cheap and easy installation.

- Available at many diameters and lengths.

The following steps must be followed for a correct installation of this anchor:

Critical aspects of this anchor to be considered:

- Ensure a correct expansion of the anchor by applying the torque value recommended by the manufacturer.
« Use a calibrated torque wrench with an appropriate torque range.
- Ensure the correct installation and cleanliness conditions recommended.

y N

ZA

0 Al () ® 0 /

Installation procedure of an MT anchor:

0 DRILLING: Check the concrete base is compact and porosity is insignificant. Suitable for wet, dry or flooded drill holes.
Use drill in hammer mode. Drill to the specified diameter and depth values.

@ BLOW AND CLEAN: Clear the drill holes completely of dust and fragments. Use air pump and brush.

© INSTALL: linsert the anchor in the hole until the red ring mark is flat with concrete surface. Use hammer in case of
need; DOMTA tool could be used alternatively. The installation could be done through the fixture baseplate.

© APPLY TORQUE: Apply nominal installation torque using a torque wrench. Once installed it can be verified the total
length of the anchor through the letter on bolt tip.

REV6 INDEX

A PERFECT FIXING
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS

REGULATIONS (Assessments)

CE MARKING

q

TECNICAS EXPANSIVAS, S.L.

L

European Organisation
for Technical Assessment

ETA

European Technical Assesment

14  INDEX
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The CE marking is the way through which the manufacturer declares that the product
complies with the basic requirements of the works.

Regulations affecting construction products are set out in “Construction Products
Regulation 305/2011” (CPR], where basic requirements established therein must be
met with regard to:

- Mechanical resistance and stability.

- Safety in case of fire.

- Health, hygiene and the environment.
- Safety and accessibility of use.

- Protection against noise.

- Energy saving and thermal insulation.
- Sustainable use of natural resources.

The CPR establishes the European Evaluation Document DET 330232-00-0601
(mechanical anchors for use in concrete), where the necessary testing and applicable
evaluation criteria are indicated in order to obtain, voluntarily, a European Technical
Assessment (ETA). Based on this, and under their responsibility, the manufacturer
must issue a Performance Declaration and apply the CE marking on the construction
products. The European assessment is performed by a Technical Evaluation Organism
belonging to EOTA (European Organization for Technical Assessments]).

The Eurocode 2 (EN 1992-4) - Design of concrete structures - Part 4: Design of
fastenings for use in concrete provides the anchor calculation method based on 12
assessment types depending on the type of concrete, concrete resistance, and the
calculation method.

The most common evaluation options on the market are:
- Option 1 or use of anchors in cracked and non-cracked concrete.

q

European Technical Approval

Option 1

- Option 7 for use of anchors in non-cracked concrete.

q

European Technical Approval

Option 7

REV6
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TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

ASSESSMENT OPTIONS

10
"
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Some anchors are assessed for seismic loads. For seismic applications, fixings are
calculated according to the method established in TRO45. This calculation guide
establishes different zones and building classes, according to seismic activity.
Depending on this classification, it receives category C1 or C2. As a synthesis of the
concept, it may be determined that category Cl is used for non-structural applications
whereas category C2 is used in structural applications.

For applications under fire exposure, fixings are calculated according to the method
established in TRO20 “Evaluation of anchorages in concrete concerning resistance to
fire”.

This evaluation is for anchors in standard concrete with strength of at least C20/25
and at most C50/60 used for normal structures under fire exposure.

The determination of fire resistance duration is established according to the conditions
provided in EN 1363-1:1999-10 using the “Standard temperature / time Curve”.

In general, anchor fire resistance duration depends mainly on the configuration of the
structure itself (base materials, anchors including material to be fixed).

INDEX

A PERFECT FIXING
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MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

SELECTION TABLE

ASSESSMENTS
C ol ESS
OPTION 1 OPTION 7

MTP e ) e o o e o o
MTP-X ° ° ° ° °
MTP-G ° ° ° ° °
MTP-AT ° o ° ° °
MTP-A4 ° ° ° ° °
MTH ° ° °
MTH-AT ° ° °
MTH-A2 ° ° °
MTH-A4 ° ° °

by
SOHM  ASSESSED OPTION 7
OPTION 7

A sEisvic
ASSESSMENT C1 & C2

GLLY

INDEX REV6
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

SELECTION TABLE

BASE MATERIAL COATING CORROSION RESISTANCE | "> D LATION
. s
N 7

Alst S 31

[ J ([
[ ([ ]
[ ] [ ]
[ J [ J
([ [ J [ J [ ([ ([
([ ] [ [ ] [ ([ ] ([ ]
[ [ [ ] [ ] [ ] [
[ ] [ [ ] [ ] [ ] [ ]
[ J [ J [ [ J [ J [ J
i NON-CRACKED CONCRETE x ZINC-PLATED @ INDOOR USE A V STANDARD
" b e 2“5 ] INSTALLANTION
= 4ﬂ AA " N A« , DEPTH
~ CRACKED CONCRETE W'm% ATLANTIS MEDIUM PERFORMANCE W gt
REINFORCED CONCRETE Weg A2 STAINLESS @ HIGH PERFORMANCE REDUCED
| INSTALLATION

AL =4 DEPTH
STONE ,ﬁf A4 STAINLESS PR I | A
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MECHANICAL ANCHORS

TYPES OF MECHANICAL ANCHOR FAILURE

This document presents different technical aspects of specified anchors. It specifies different situations in which a
correctly installed anchor may fail. Explained below are the main failures may suffer and why they occur.

It differs depending on the loads to which the anchors are subjected. The failures have been divided into those to which a
tension load is applied, and those to which a shear load is applied

TENSION

SHEAR

Seel failure

This occurs when an anchor is subjected to a tension load
higher than the steel strength. The failure occurs in the clip
area - part of the anchor will remain inside the installation
hole, splitting above the clip.

Pull-out failure N

=

a

C

CANEN .
N v . ow

This occurs when the load applied to the anchor exceeds
the frictional force between the clip and the internal face
of the concrete, resulting in a complete anchor pull-out.

Concrete conr or splitting failure

'.v." ,l>‘ v‘
I3 L

.
.Vb' N
e (1=
> 14 v ‘ 4 o -

. a N

» 9 :

This occurs when the load to which the anchoris subjected
is greater than the strength of the concrete; as a result the
base material cracks in the shape of an inverted cone. In
some cases, the result of the crack is a complete splitting
of the base material which nullifies the anchor’s fixing
capacity.

INDEX
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Steel failure without lever arm

This occurs when an anchor is subjected to a shear load

greater than the steel strength. The failure takes place on
the surface level of the base material

Concrete edge failure

]
<

a

This occurs when the load applied to the anchor produces
a crack in the concrete between its edge and the anchor.

=

v

Pry-out failure
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This occurs when the load to which the anchoris subjected
causes pry-out in the neutral zone of the base material
from where the shear force is applied.

REV6
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Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque, MTP
for use in cracked and non cracked concrete

ETA Assessed Option 1. Zinc-plated shaft. A4 Stainless clip.

&Bndllﬂ

WWVV

PRODUCT INFORMATION

DESCRIPTION
Metallic anchor, with male thread, expansion
by controlled torque.

OFFICIAL DOCUMENTATION

- AVCP-1219-CPR-0053.

- ETA12/0397 option 1.

- Declaration of Performance DoP MTP.

SIZES
M8xb0 to M24x235.

DESIGN LOAD RANGE
From 5,0 to 30,6 kN (non cracked). kg I
From 2,8 to 19,4 kN (cracked).

BASE MATERIAL

Concrete class from C20/25 to C50/60
cracked or non-cracked.

e

s e

Stone Concrete Reinforced Concrete Cracked Concrete

ASSESSMENTS

- Option 1 (Cracked and non-cracked concrete)
- Fire Resistance R30-120

- Seismic C1 M10+M16

» Sesimic C2 M12-M16

*k ~
k* *
*x x
*, % <
gk S
<

//—\\

SEISMI(>
\C1ac2

STRUCTURAL FIXINGS IN =
CRACKED & UNCRACKED CONCRETE g

REV6

CHARACTERISTICS AND BENEFITS

« Easy installation.

- Use in cracked and non-craked concrete.

- Use for medium-heavy duty loads.

- Pre-installation or through the drill-hole of the fixture.

- Variety of lengths and diameters: flexibility in assembly.
- For static and quasi-static loads.

» Available at INDEXcal. (ugummmsa
INDEX

CAL
MATERIALS

Shaft: Cold-formed steel, zinc-plated = 5 pm.
Washer: DIN 125 or DIN 9021, zinc-plated = 5 pm. g
Al

Nut: DIN 934, zinc-plated = 5 ym.

Clip: A4 Stainless steel kg

APPLICATIONS
- Anchor plates.

- Metallic structures.
- Bridges.

- Urban fitments.

- Protective fences.
- Catenaries.

- Elevators.

- Pipe supports.

INDEX 19
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Through-bolt anchor for heavy duty

MECHANICAL PROPERTIES

M8 M10 M12 M16 M20 M24

MT

MECHANICAL ANCHORS

[

Cone area section

A, (mm?) = Cone area section 22,9 41,8 55,4 103,9 176,7 298,6
fu,s (N/mm?) | Chracteristic tension resistance 790 750 730 700 660 600
fy’S (N/mm?) ' Yield strength 632 600 585 560 530 480
Threaded area section
A, (mm?) = Cone area section 36,6 58,0 84,3 157,0 245,0 353,0
fu,s (N/mm?) = Chracteristic tension resistance 600 600 600 600 600 600
f%5 (N/mm?) | Yield Strength 480 480 480 480 480 480
INSTALLATION DATA
SIZE M8 M10 M12 M16 M20 M24
Code APOSXXX = APTOXXX | AP12XXX = AP16XXX = AP20XXX = AP24XXX
d, Nominal diameter of drill bit [mm] 8 10 12 16 20 24
Tins Installation torque moment [Nm] 20 40 60 100 200 250
dfs Diameter of clearance hole in the fixture [mm] 9 12 14 18 22 26
h, Minimum drill hole depth (mm] 60 75 85 105 125 155
hnom Installation depth [mm] 55 68 80 97 114 143
hef Effective embedment depth [mm] 48 60 70 85 100 125
hmin Minimum base material thickness [mm] 100 120 140 170 200 250
tﬁx Maximum thickness of fixture [mm] L-66 L-80 L-96 L-117 -138 L-170
Scr'N Critical spacing [mm] 144 180 210 255 300 375
N Critical edge distance [mm] 72 90 105 128 150 188
Scr'sp Critical distance (splitting) [mm] 288 300 350 425 500 560
Ccr,sp Critical edge distance (splitting) [mm] 144 150 175 213 250 280
5 Minimum spacin [mm] 40 40 60 65 95 125
min pacing mm] 55 70 75 95 105 125
. . [mm] 45 45 55 70 95 125
C .
i Minimum edge distance (mm] 5 90 110 s 105 195
SW Installation wrench 13 17 19 24 30 30
*L = Total anchor length
d
S 4 §
N B A
4 4 A
<
<
> do|
_/ het . .
A
< hnom
4 A
hy
T\nsl
ENDEX tfix hmir\ REV6
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TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

INSTALLATION PRODUCTS INSTALLATION MTP

Hammer drill

BHDSXXXXX | Concrete Drill bits
MOBOMBA Blow pump
MORCEPKIT  Cleaning Brush
DOMTAXX

Torque wrench

Hexagonal socket

® »

Installation hammering tool

L e

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance
or spacing

Characteristic Resistance N, and V,,

Nae
N

Rk

TENSION

Size M8  M10 | M12 | M16  M20 M24

Cracked concrete [kN] ' 5,0 @ 9,5

Non-cracked concrete  [kN] 9,0 18,0 20,0 36,0 48,0

12,0 | 25,0 32,0 350

SHEAR
Size M8 | M10 M12 M16 | M20 M24
V_ | Non-cracked concrete  [kN] | 11,0 17,4 | 253 47,1 | 73,1 84,7

Rk

V. Cracked concrete [kN] 11,5 17,4 253 539 688 962

Rk

Design Resistance N, and V_,

Size M8  M10 | M12 | M16  M20 M24

TENSION
N, ' Non-cracked concrete [kN] = 5,0 = 12,0
N, | Cracked concrete [kN] | 2,8 @ 6,3

Rd

13,3 24,0 32,0 306

SHEAR
Size M8 | M10 | M12 M16 M20 M24

V.. Non-cracked concrete | [kN] = 8,8 + 13,9 20,2 37,7 585 67,8

Rd

V.| Cracked concrete [kN] 7,6 13,9 20,2 | 359 459 64,1

Rd

Maximum Loads Recommended N.. and V..

N
rec

N
rec

Simplified calculation method
European Technical Assessment ETA 12/0397
Simplified version of the calculation method according to

Eurocode 2 EN 1992-4. Resistance is calculated according
to the data shown in assessment 12/0397.

TENSION

Size M8  M10 | M12 | M16  M20 M24

Non-cracked concrete  [KN] = 3,6 =~ 8,6

Cracked concrete [kN] '+ 2,0 @ 45

- Influence of concrete strength.
- Influence of edge distance.

- Influence of spacing between anchors.

- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.
- Valid for a group of two anchors.

REV6

SHEAR
Size M8  M10 M12 M16 M20 M24
V. Non-cracked concrete [kN] 6,3 = 9,9 145 269 418 484

V| Cracked concrete [kN] ' 54 99 | 145 257 | 32,8 458

The calculation method is based on the following simplification:
Different loads do not act on individual anchors, without
eccentricity.

ugnmms)  INDEXcal
I(':'KEl).( For a more accurate calculation and to take more

constructive provisions into account, we recommend
using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com

ENDEX
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MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP

TENSION LOADS

- Steel design resistance: Negs
- Pull-out design resistance: Negp = N, © Y
- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |
» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp kIJc’Sp Yo Y ®
Steel Design resistance
NRd,s
Size M8 M10 M12 M16 M20 M24

Ne Non-cracked concrete = [kN] 12,1 20,9 26,9 48,5 77,7 119,5

Rd

Pull-out design resistance

NRd,p = N°Rd‘p Shi
Size M8 M10 M12 M16 M20 M24
N"Mp Non-cracked concrete  [kN] 5,00 12,00 13,33 24,00 32,00 30,6
N"Rd,p Cracked concrete [kN] 2,78 6,33 8,00 16,67 21,33 19,4

Concrete cone design resistance
= 0 . . . .
c N Rd,c qu qu,N ch,N Y

N

Rd,

re,N

Concrete splitting design resistance*

Negsp = Nrac = Yo * Yoo = Yoo ™ Wren = Y
Size M8 M10 M12 M16 M20 M24
N°r.c Non-cracked concrete ' [kN] 9,1 15,2 19,2 25,7 32,8 38,2
N Cracked concrete [kN] 6,4 10,7 13,5 18,0 23,0 26,7 : »
*Concrete splitting design resistance must only be considered for non-cracked concrete. " E D : i

e,

boe

v N v

boe T 4 LTt
T v .

v

FEE

N

INDEX REV6
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Coefficients of influence

Influence of concrete strength resistance in pul-out failure ¥_

M8
C20/25
C30/37 1,22
lPC
C 40/50 1,41
C50/60 1,58

Influence of concrete strength in concret cone and splitting failure ¥,

M8
C20/25
C30/37
C 40/50
C50/60

REV6

M10

M10

M12

M12

1,00
1,22
1,41
1,58

M16

M16

M20

1,17

1,31
1,43

M20

M24

1,22

1,41
1,58

M24

4 K > 4
f [
v a S RN
M < v L e
A L B a A»P . N
- .
v oo v oo <
NS
b - 14 A>>'>
v > IS - v 4a IN
a N B v . a
B . a . q
. v A < v 4a o
t e < a 4
A L .7 TA s “ &
- .
v e 4 v B
R boe -
v . .
b v N D
[ LN &
. o v N O
lIJ ’fck,cube >1
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP Influence of spacing (concrete cone) ¥,
s [mm] MTP
M8 M10 M12 M16 M20 M24
N 40 0,64 0,61
50 0,67 0,64
55 0,69 0,65 Invalid value
60 0,71 0,67 0,64
65 0,73 0,68 0,65 0,63
S 70 0,74 0,69 0,67 0,64
80 0,78 0,50 0,50 0,66
wSN =05+ S <1 85 0,80 0,74 0,70 0,67
' 2-S.\ 90 0,81 0,75 0,71 0,68
95 0,83 0,76 0,73 0,69 0,66
100 0,85 0,78 0,74 0,70 0,67
105 0,86 0,79 0,75 0,71 0,68
110 0,88 0,81 0,76 0,72 0,68
120 0,92 0,83 0,79 0,74 0,70
125 0,93 0,85 0,80 0,75 0,71 0,67
126 0,94 0,85 0,80 0,75 0,71 0,67
128 0,94 0,86 0,80 0,75 0,71 0,67
130 0,95 0,86 0,81 0,75 0,72 0,67
135 0,97 0,88 0,82 0,76 0,73 0,68
144 1,00 0,90 0,84 0,78 0,74 0,69
150 0,92 0,86 0,79 0,75 0,70
165 0,96 0,89 0,82 0,78 0,72
170 0,97 0,90 0,83 0,78 0,73
180 1,00 0,93 0,85 0,80 0,74
195 0,96 0,88 0,83 0,76
200 0,98 0,89 0,83 0,77
210 1,00 0,91 0,85 0,78
220 0,93 0,87 0,79
225 0,94 0,88 0,80
252 0,99 0,92 0,84
255 1,00 0,93 0,84
260 0,93 0,85
300 Value without reduction = 1 1,00 0,90
309 0,91
310 0,91
375 1,00

INDEX REV6

A PERFECT FIXING



MECHANICAL ANCHORS

TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

s [mm]

REV6

M8
0,57
0,59
0,60
0,60
0,61
0,62
0,64
0,65
0,66
0,66
0,67
0,69
0,72
0,72
0,73
0,74
0,76
0,78
0,79
0,79
0,81
0,83
0,85
0,86
0,88
0,95
0,99
1,00

Influence of spacing (concrete splitting) ¥,

M10
0,57
0,58
0,59
0,60
0,61
0,62
0,63
0,64
0,65
0,66
0,67
0,68
0,71
0,71
0,73
0,73
0,75
0,77
0,78
0,78
0,80
0,82
0,83
0,85
0,87
0,93
0,97
0,98
1,00

M12

0,59
0,59
0,60
0,61
0,62
0,63
0,64
0,64
0,66
0,68
0,68
0,69
0,70
0,71
0,73
0,74
0,74
0,76
0,77
0,79
0,80
0,81
0,87
0,90
0,91
0,93
0,98
1,00

Value without reduction = 1

MTP

M16

0,58
0,58
0,59
0,60
0,61
0,61
0,62
0,63
0,65
0,65
0,66
0,66
0,68
0,69
0,69
0,70
0,71
0,73
0,74
0,75
0,76
0,81
0,83
0,84
0,85
0,90
0,91
0,92
0,98
1,00

M20

Invalid value

0,60
0,60
0,61
0,63
0,63
0,64
0,64
0,65
0,66
0,67
0,67
0,68
0,69
0,70
0,71
0,72
0,76
0,78
0,79
0,80
0,84
0,85
0,86
0,91
0,93
1,00

M24

Y

Si

= 05+— <1
sp

crsp

ENDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP Influence of concrete edge distance (splitting) ¥,
¢ [mm] MTP
M8 M10 M12 M16 M20 M24
N 45 0,52 0,51
50 0,54 0,53
55 0,56 0,55 0,52 Invalid value
60 0,58 0,57 0,54
65 0,61 0,59 0,56
70 0,63 0,62 0,57 0,53
C 75 0,65 0,64 0,59 0,54
v o35, 05°C 0150 80 0,67 0,66 0,61 0,56
csp ! s CChspz = 83 0,69 0,67 0,62 0,57
84 0,69 0,68 0,62 0,57
85 0,70 0,68 0,63 0,57
90 0,72 0,70 0,65 0,59
95 0,75 0,73 0,67 0,60 0,56
100 0,77 0,75 0,68 0,62 0,57
105 0,79 0,77 0,70 0,63 0,59
110 0,82 0,80 0,72 0,65 0,60
125 0,90 0,87 0,78 0,70 0,64 0,60
128 0,91 0,89 0,80 0,70 0,65 0,61
130 0,92 0,90 0,80 0,71 0,65 0,61
135 0,95 0,92 0,82 0,73 0,66 0,63
140 0,98 0,95 0,85 0,74 0,68 0,64
144 1,00 0,97 0,86 0,76 0,69 0,65
150 1,00 0,89 0,78 0,70 0,66
168 0,97 0,84 0,75 0,70
175 1,00 0,86 0,77 0,72
180 0,88 0,79 0,73
206 0,97 0,86 0,80
213 1,00 0,88 0,82
250 Value without reduction = 1 1,00 0,92
255 0,93
280 1,00

INDEX REV6
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Influence of concrete edge distance (concrete cone) ¥_ MTP
¢ [mm] MIe
M8 M10 M12 M16 M20 M24
40 0,67 0,60 N
50 0,77 0,67
53 0,80 0,70 Invalid value
60 0,87 0,75 0,68
63 0,90 0,77 0,70
65 0,92 0,79 0,72 0,64
70 0,98 0,83 0,75 0,67 C
72 1,00 0,85 0,76 0,68 v o35, 05°C  015-d_
75 0,87 0,78 0,69 oNT n Ccr’Nz =
80 0,91 0,82 0,72
83 0,94 0,84 0,74
85 0,96 0,85 0,75
90 1,00 0,89 0,78
95 0,93 0,80 0,73
100 0,96 0,83 0,75
105 1,00 0,86 0,77
110 0,89 0,80
13 0,91 0,81
125 0,98 0,87 0,75
126 0,99 0,88 0,75
128 1,00 0,89 0,76
135 0,92 0,79
150 Value without reduction = 1 1,00 0,84
155 0,86
188 1,00
MTP
You M8 M10 M12 M16 M20 M24
0,74 0,80 0,85 0,93 1,00 1,00

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af , =
1 factor may be applied.

Influence of base material thickness ¥,

MTP
hthef 2,00 220 240 260 280 3,00 320 340 360 =368
Y 1,00 | 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50

h,sp
h \¥3 ' h
el

Y

h,sp

_h Yo
2-h )=

REV6 INDEX 7
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MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP

SHEAR LOADS

- Steel design resistance without lever arm: V,,

« Pry-out design resistance: VRd,cp =k- NCac

- Concrete edge design resistance: Veae =Voac W s Yoor * You s Yoy = Yau = Yoy

Steel design resistance

v

V

Rd,s 'Aq N ‘v .
Size M8 M10 M12 M16 M20 M24
v [kN] 8,8 13,9 20,2 376 58,8 67,7 :

Rd.s

Pry-out design resistance®

D

VRd.cp =k- NORd,c Lo " N
Size M8 M10 M12 M16 M20 M24 '\ @ .
k 1 2 2 2 2 2 PRI I

* N, Concrete cone design resistance for tension loads

Concrete edge resistance

D

Vige =Voet W oWy Wy oWy oW oW, e
Size M8 M10 M12 M16 M20 M24 E
| Non-acked concrete | [kN] 6,2 89 11,5 15,9 20,8 30,1 B e
Cracked concrete [kN] 4,4 6,3 8,2 11,3 14,7 21,4

INDEX REV6
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MT

B MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Coefficients of influence

Influence of concrete strength in concrete edge failure ¥, Y
M8 M10 M12 M16 M20 M24 LT e T
C 20125 1,00 LT e T T
B’>VA'v'AA’>'>A
C30/37 1,22 A A
l‘IJb

C 40/50 1,41
lpb = fck,cube > 1
C 50/60 1,55 25
Influence of edge distance and spacing ¥, ,

FOR ONE ANCHOR ONLY

c¢h, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

ef

Isolated 0,35 = 0,65 1,00 140 184 232 283 338 395 45 | 520 586 655 7,26 800 955 11,18
FOR TWO ANCHORS

c¢h, 050 075 1,00 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

10 024 043 067 093 122 154 189 225 264 304 346 391 437 484 533 636 745

15 027 049 075 105138 1,74 212 253 29 342 390 439 491 545 6,00 7,16 839

slc
!\)
o
=]
N
[te)

054 08 116 153 193 236 281 329 380 433 488 546 605 667 795 932
25 032060 092 128 168 212 259 309 362 418 476 537 600 666 733 875 10,25

230 035 065 100 140 184 232 28 338 39 45 520 58 655 726 800 955 11,18

1.5 1.5 1.5

se,V se,V .
ef h ef 3 c

REV6 INDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS
MTP Influence of concrete edge distance ¥_,

¢ [mm] T
M8 M10 M12 M16 M20 M24
40
45
50 0,69 Invalid value
55 0,68
60 0,67 0,70
v 65 0,66 0,69 0,71
70 0,65 0,68 0,70
0,20 80 0,63 0,66 0,68
ch,V= <%> 85 0,62 0,65 0,68 0,72
90 0,62 0,64 0,67 0,71
100 0,60 0,63 0,65 0,69 0,72
105 0,60 0,62 0,65 0,69 0,72
110 0,59 0,62 0,64 0,68 0,71
120 0,58 0,61 0,63 0,67 0,70
125 0,58 0,60 0,63 0,66 0,69 0,72
130 0,57 0,60 0,62 0,66 0,69 0,71
135 0,57 0,59 0,62 0,65 0,68 0,71
140 0,56 0,59 0,61 0,65 0,68 0,70
150 0,56 0,58 0,60 0,64 0,67 0,69
160 0,55 0,57 0,60 0,63 0,66 0,68
170 0,54 0,57 0,59 0,62 0,65 0,68
175 0,54 0,56 0,59 0,62 0,65 0,67
180 0,54 0,56 0,58 0,62 0,64 0,67
190 0,53 0,55 0,58 0,61 0,64 0,66
200 0,53 0,55 0,57 0,60 0,63 0,65
210 0,52 0,54 0,56 0,60 0,62 0,65
220 0,52 0,54 0,56 0,59 0,62 0,64
230 0,51 0,53 0,55 0,59 0,61 0,64
240 0,51 0,53 0,55 0,58 0,61 0,63
250 0,50 0,53 0,54 0,58 0,60 0,63
260 0,50 0,52 0,54 0,57 0,60 0,62
270 0,49 0,52 0,54 0,57 0,59 0,62
280 0,49 0,51 0,53 0,56 0,59 0,61
290 0,49 0,51 0,53 0,56 0,59 0,61
300 0,48 0,51 0,53 0,56 0,58 0,60

INDEX REV6
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MECHANICAL ANCHORS

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

Non-cracked concrete

Cracked concrete

Influence of reinforcements ¥

Without perimetral
reinforcements

1
1

Perimetral
reinforcements
> @12 mm

1
1,2

Perimetral
reinforcements with
brackets < 100 mm

1
1,4

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥,

10°  20°  30°
1,01 | 1,05 1,13

90°

h/c 0,15
Y 0,32

hVv

REV6

0,30
0,45

40°
1,24

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

045 0,60
055 0,63

MTP
0,75
0,71

0,90 = 1,05
0,77 0,84

1,20 1,35 =215
089 095 1,00

ENDEX'
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MT

Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

MTP

FIRE RESISTANCE
TENSION SHEAR
M8 M10 M12 M16 M20 M24 M8 M10 M12 M16 M20 M24
RF30 0,4 0,9 1,7 3,1 49 7,1 04 0,9 1,7 3,1 4,9 71
RF60 0,3 0,8 1,3 2,4 3,7 53 0,3 0,8 1,3 2,4 3,7 5.3
RF90 0,3 0,6 11 2,0 3,2 4,6 0,3 0,6 1,1 2,0 3,2 4,5
RF120 0,2 0,5 0,8 1,6 2,5 3,5 0,2 0,5 0,8 1,6 2,5 3,5

*The safety factor for design resistance under fire exposure is YM’ﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design
Resistance.

Maximum Load Recommended

TENSION SHEAR

M8 M10 M12 M16 M20 M24 M8 M10 M12 M16 M20 M24

RF30 0.3 0,6 1,2 2,2 3,5 5,1 0,3 0,6 1,2 2,2 3,5 5,1

RF60 0,2 0,6 0,9 1,7 2,6 3.8 0,2 0,6 0,9 1,7 2,6 3,8

RF90 0,2 0.4 0,8 1,4 2,3 3.3 0,2 0,4 0.8 1,4 2,3 3,2

RF120 0,1 04 0,6 11 1,8 2,5 0.1 0,4 0,6 11 1.8 2,5

RANGE
Seismic : ngimum Axle letter Seismic . sznximum Axle letter
o assessment S thlc.k Ness (length) o g it assessment = thlc_kness (length) g g
of fixture of fixture

* AP08050 - M8 x 50 @8 2 A 100 800 AP12120 C18&C2 M12x 120 @12 24 G 50 200
AP08075 ° M8 x 75 @8 9 C 100 600 AP12130 C1&C2 M12x 130212 34 H 50 200
AP08095 - M8 x 95 @8 29 E 100 600 AP12150 C1&C2 M12 x 150 @12 54 | 50 100
AP08115 ° M8 x 115 @8 49 G 100 400 AP12180 C1&C2 M12 x 180 @12 84 L 50 150
AP10090 al M10x 90 @10 10 E 100 400 AP12200 C1&C2 M12 x 200 @12 104 M 50 150
AP10105 @ M10 x 105 @10 25 F 50 300 AP16145 C1&C2 M16 x 145 @16 28 | 25 100
AP10115 @ M10x 115 @10 35 G 50 200 AP16175 c1&C2 M16 x 175 @16 58 K 25 50
AP10135 C1 M10x 135010 55 H 50 200 AP16220 C18&C2 M16 x 220 @16 103 0 25 50
AP10165 c1 M10 x 165 @10 85 K 50 200 AP16250 C18&C2 M16 x 250 @16 133 Q 25 50
AP10185 c1 M10 x 185 @10 105 L 50 150 AP20170 ® M20 x 170 @20 32 K 20 40
* AP12080 - M12 x 80 @12 4 D 50 300 AP20200 - M20 x 200 @20 62 M 20 40
AP12100 C1&C2 M12 x 100 @12 4 E 50 200 AP24205 ° M24 x 205 @24 35 N 10 30
AP12110 C1&C2 M12 x 110 @12 14 F 50 200 AP24235 - M24 x 235 @24 65 P 10 20

* Non assessed sizes. Resistance values and installation data are not applicable to these references. For further information, please contact Technical Department.
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque, MTP-X
for use in cracked and non cracked concrete

ETA Assessed Option 1. Zinc-plated shaft. Sherardized clip.

Ll K AL

PRODUCT INFORMATION

DESCRIPTION CHARACTERISTICS AND BENEFITS

Metallic anchor, with male thread, expansion - Easy installation.

by controlled torque. - Use in cracked and non-cracked concrete.

OFFICIAL DOCUMENTATION - Use for medium-heavy duty loads.

- AVCP-1219-CPR-0053. - Pre-Installation, or through the drill-hole of the fixture.

- ETA12/0397 option 1. - Variety of lengths and diameters: flexibility in assembly.

- Declaration of Performance DoP MTP. . For static and quasi-static loads.

SIZES » Length mark on top of shaft for easy inspection and
M8x50 to M20x200. quality control.
« Available in INDEXcal. (ugummmms
DESIGN LOAD RANGE I(l:IREI)-(
From 5,6 to 32,8 kN [non-cracked]. kg MATERIALES
From 3,9 to 23,0 kN [cracked]. Shaft: Carbon steel, zinc plated = 5 pm.
Washer: DIN 125 or DIN 9021, zinc plated = 5 pm. g
BASE MATERIAL Nut: DIN 934, zinc plated = 5 pm. i
Concrete class from C20/25 to C50/60 4m
cracked or non-cracked. Clip: Carbon steel, sherardized = 40 um. W
s APPLICATIONS
Stone Concrete Rein‘forced Concrete racked concrevté - AnChUr plates
- Metallic structures.
. O.ption 1 (Cracked or non-cracked concrete). . Urban fitments.
- Fire Resistance R30-120 . Protective fences
- Seismic C1 M8+M20 . '
+ Sesimic C2 M10, M12 and M20 - Catenaries.
- Elevators.

ZZTI

<SEISMI(>

- Pipe supports.

* *
*x  x
*
STRUCTURAL FIXINGS IN =
CRACKED & UNCRACKED CONCRETE g

REV6 INDEX 33
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

MECHANICAL PROPERTIES

(mm?) = Cone area section
(N/mm?) = Chracteristic tension resistance

(N/mm?) ' Yield strength

(mm?) | Cone area section
(N/mm?) = Chracteristic tension resistance

(N/mm?) | Yield Strength

Cone area section

M8

22,9
790
632

Threaded area section

36,6
600
480

INSTALLATION DATA

M10

41,8
750
600

58,0
600
480

M12

55,4
730
585

84,3
600
480

M16

103,9

700
560

157,0

600
480

M20

176,7
660
530

245,0
600
480

M12

M16

M20

APX08XXX = APX10XXX ' APX12XXX  APX16XXX  APX20XXX

SIZE M8 M10
Code
do Nominal diameter of drill bit [mm] 8 10
Tins Installation torque moment [Nm] 15 40
dfs Diameter of clearance hole in the fixture [mm] 9 12
h, Minimum drill hole depth [mm] 60 75
hnom Installation depth [mm] 55 68
hef Effective embedment depth [mm] 48 60
hmin Minimum base material thickness [mm] 100 120
i Maximum thickness of fixture [mm] L-66 L-80
Scr'N Critical spacing [mm] 144 180
N Critical edge distance [mm] 72 90
Scr'sp Critical distance (splitting) [mm] 288 300
Ccr,sp Critical edge distance (splitting) [mm] 144 150
. : [mm] 40 40
S .
min Minimum spacing il 55 70
. . [mm] 45 45
C . Minimum edge distance (mm] 5 90
SW Installation wrench 13 17
*L = Total anchor length
d
S 4 §
N B A
4 4 A
<
<
> do|
4
) het B ) .
A
< hnom
4 A
hy
T\nsl
gNDEx tfix hmir\

A PERFECT FIXING

12
60
14

L-96

210
105

16
100
18

170

L-117

255
128
510

20
200
22
125
114
100
200
L-138
300
150
600

REV6
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty
p—

Hammer drill
e »

BHDSXXXXX | Concrete Drill bits
MOBOMBA Blow pump
MORCEPKIT  Cleaning Brush

DOMTAXX Installation hammering tool

Torque wrench

Hexagonal socket st (et

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance
or spacing

Characteristic Resistance N, and V,,

TENSION SHEAR
Size M8 ~ M10  M12  M16  M20 Size M8  M10  M12  M16  M20

N,, | Non-cracked concrete [kN] = 10,0 = 18,0 = 28,0 = 34,0 @ 49,2 V. Non-cracked concrete | [kN] =~ 11,0 | 17,4 = 25,3 47,1 = 73,1

Rk Rk

N, ' Cracked concrete [kN] 7,0 11,0 150 @ 27,0 @344 V. | Cracked concrete [kN] 11,5 0 17,4 253 539 | 688

Rk Rk

Design Resistance N, and V_,

TENSION SHEAR
Size M8 « M10  M12  M16  M20 Size M8  M10  M12  Ml6 M20
N,  Non-cracked concrete  [KN] = 5,6 120 187 22,7 328 V. Non-cracked concrete | [kN] = 8,8 139 20,2 @ 37,7 585

Rd Rd

N_ . | Cracked concrete [kN] 3,9 73 10,0 + 18,0 @ 23,0 V. | Cracked concrete [kN] 7,6 13,9 20,2 359 | 459

Rd Rd

Maximum Loads Recommended N.. and V..

TENSION SHEAR
Size M8  M10  M12  M16  M20 Size M8  M10  M12  Ml16  M20
N, | Non-cracked concrete  [kN] = 4,0 8,6 13,3 16,2 234 V.. Non-cracked concrete  [kN] = 6,3 9,9 145 269 418

N, | Cracked concrete kN] ' 2,8 5,2 71 12,9 16,4 V| Cracked concrete [kN] | 5,4 9,9 14,5 257 | 32,8

Simplified calculation method
European Technical Assessment ETA 12/0397

Simplified version of the calculation method according to The calculation method is based on the following simplification:
Eurocode 2 EN 1992-4. Resistance is calculated according Different loads do not act on individual anchors, without

to the data shown in assessment 12/0397. eccentricity.

. ugnmms)  INDEXcal
-:nguence 0; cgncrgltetstrength_ For a more accurate calculation and to take more
e once of somcint beturs CAL constructive provisions into account, we recommend

- Influence of spacing between anchors.
- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.

- Valid for a group of two anchors.

using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com

REV6 INDEX 35
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TECHNICAL GUIDE
MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP-X

TENSION LOADS

- Steel design resistance: Negs
- Pull-out design resistance: Negp = N, © Y
- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |
» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp . kIJc’Sp SR ER A ®
Steel Design resistance
NRd,s
Size M8 M10 M12 M16 M20
N° [kN] 12,1 20,9 26,9 48,5 71,7

Pull-out design resistance

NRd,p = NoRd,p * ch
Size M8 M10 M12 M16 M20
N, | Non-cracked concrete [kN] 5,56 12,00 18,67 22,67 ¥
N°,, | Cracked concrete [kN] 3,89 7,33 10,00 ¥ *

* Pull-out failure is not decisive.

Concrete cone design resistance
= 0 . . . .
c N Rd,c qu qu,N ch,N Y

N

Rd,

re,N

Concrete splitting design resistance*

Negsp = Nrac = Yo * Yoo = Yoo ™ Wren = Y
Size M8 M10 M12 M16 M20
N°r.c Non-cracked concrete [kN] 9,1 15,2 19,2 25,7 32,8
N°y. | Cracked concrete [kN] 6,4 10,7 13,5 18,0 23,0 .
*Concrete splitting design resistance must only be considered for non-cracked concrete. o - D ° o

e,

boe

v N v

boe T 4 LTt
T v .

v

FEE

N

INDEX REV6
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TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

MTP-X

Coefficients of influence

< LA Ty A L
Influence of concrete strength resistance in pul-out failure ¥_ s L T e e
M8 M10 M12 M16 M20 s - o q,« s - : N
C 20125 1,00 A
b, < > b L=
C30/37 1,22 1,17 1,22 1,22 1,17 vevoa v
y
¢ C 40/50 1,41 1,31 1,41 1,41 1,31
C50/60 1,58 1,43 1,58 1,58 1,43
a N > a

Influence of concrete strength in concret cone and splitting failure ¥,

REV6

C20/25
C30/37
C 40/50
C50/60

M8

M10

M12
1,00
1,22
1,41
1,58

M16

M20

INDEX
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Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

MTP-X

Y =05+—— <1
5 2-5

ENDEX'

A PERFECT FIXING

c,N

s [mm]

260
300

M8
0,64
0,67
0,69
0,71
0,73
0,74
0,78
0,80
0,81
0,83
0,85
0,86
0,88
0,92
0,93
0,94
0,94
0,95
0,97
1,00

Influence of spacing (concrete cone) ¥._

M10
0,61
0,64
0,65
0,67
0,68
0,69
0,72
0,74
0,75
0,76
0,78
0,79
0,81
0,83
0,85
0,85
0,86
0,86
0,88
0,90
0,92
0,96
0,97
1,00

MTP-X
M12

0,64
0,65
0,67
0,69
0,70
0,71
0,73
0,74
0,75
0,76
0,79
0,80
0,80
0,80
0,81
0,82
0,84
0,86
0,89
0,90
0,93
0,96
0,98
1,00

Value without reduction = 1

M16 M20
Invalid value

0,63

0,64

0,66

0,67

0,68

0,69

0,70

0,71

0,72

0,74

0,75 0,71

0,75 0,71

0,75 0,71

0,75 0,72

0,76 0,73

0,78 0,74

0,79 0,75

0,82 0,78

0,83 0,78

0,85 0,80

0,88 0,83

0,89 0,83

0,91 0,85

0,93 0,87

0,94 0,88

0,99 0,92

1,00 0,93
0,93
1,00

REV6
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Through-bolt anchor for heavy duty

s [mm]

360
412
425
500
510
560
600

REV6

Influence of spacing (concrete splitting) ¥,

M8 M10
0,57 0,57
0,59 0,58
0,60 0,59
0,60 0,60
0,61 0,61
0,62 0,62
0,64 0,63
0,65 0,64
0,66 0,65
0,66 0,66
0,67 0,67
0,69 0,68
0,72 0,71
0,72 0,71
0,73 0,73
0,74 0,73
0,76 0,75
0,78 0,77
0,79 0,78
0,79 0,78
0,81 0,80
0,83 0,82
0,85 0,83
0,86 0,85
0,88 0,87
0,95 0,93
0,99 0,97
1,00 0,98

1,00

MTP-X
M12

0,59
0,59
0,60
0,61
0,62
0,63
0,64
0,64
0,66
0,68
0,68
0,69
0,70
0,71
0,73
0,74
0,74
0,76
0,77
0,79
0,80
0,81
0,87
0,90
0,91
0,93
0,98
1,00

Value without reduction = 1

M16 M20
Invalid value
0,56
0,57
0,58
0,58
0,59
0,59 0,58
0,60 0,58
0,61 0,59
0,62 0,60
0,63 0,61
0,63 0,61
0,64 0,62
0,65 0,63
0,66 0,63
0,66 0,64
0,66 0,64
0,68 0,65
0,69 0,66
0,70 0,67
0,71 0,68
0,72 0,68
0,75 0,72
0,77 0,73
0,78 0,74
0,79 0,75
0,83 0,78
0,84 0,79
0,85 0,80
0,90 0,84
0,92 0,85
0,99 0,92
1,00 0,93
0,97
1,00

Y

Si

MTP-X

= 05+— <1
sp

crsp
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A PERFECT FIXING

39



TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP'X Influence of concrete edge distance (splitting) ¥,
¢ [mm] MTP-X
M8 M10 M12 M16 M20
N 45 0,52 0,51
50 0,54 0,53
- 056 055 052 Invalid value
60 0,58 0,57 0,54
65 0,61 0,59 0,56
70 0,63 0,62 0,57 0,50
C 75 0,65 0,64 0,59 0,51
o o35, 05°C  015-d_ 80 0,67 0,66 0,61 0,52
csp ! s Cmspz = 83 0,69 0,67 0,62 0,53
84 0,69 0,68 0,62 0,53
85 0,70 0,68 0,63 0,53
90 0,72 0,70 0,65 0,55
95 0,75 0,73 0,67 0,56 0,52
100 0,77 0,75 0,68 0,57 0,53
105 0,79 0,77 0,70 0,58 0,54
110 0,82 0,80 0,72 0,59 0,55
125 0,90 0,87 0,78 0,63 0,58
128 0,91 0,89 0,80 0,64 0,59
130 0,92 0,90 0,80 0,64 0,59
135 0,95 0,92 0,82 0,66 0,61
140 0,98 0,95 0,85 0,67 0,62
144 1,00 0,97 0,86 0,68 0,62
150 1,00 0,89 0,70 0,64
168 0,97 0,74 0,68
175 1,00 0,76 0,69
180 0,78 0,70
206 0,85 0,76
213 0,87 0,78
250 0,98 0,87
255 Value without reduction = 1 1,00 0,88
280 0,95
300 1,00

INDEX REV6
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Influence of concrete edge distance (concrete cone) ¥_ MTP'X
¢ [mm] MTP-X

M8 M10 M12 M16 M20
40 0,67 0,60 N
50 0,77 0,67
53 0,80 0,70 Invalid value
60 0,87 0,75
63 0,90 0,77
65 0,92 0,79 0,72
70 0,98 0,83 0,75 C
72 1,00 0,85 0,76 v o, 05 C 015
75 0,87 0,78 T » 2
80 0,91 0,82
83 0,94 0,84
85 0,96 0,85
90 1,00 0,89
95 0,93 0,80
100 0,96 0,83
105 1,00 0,86
110 0,89
113 0,91
125 0,98 0,87
126 0,99 0,88
128 Value without reduction = 1 1,00 0,89
135 0,92
150 1,00

Influence of reinforcements ¥

MTP-X
Yo M8 M10 M12 M16 M20
0,74 0,80 0,85 0,93 1,00

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af =
1 factor may be applied.

Influence of base material thickness ¥,

MTP-X
o, @ hthef 2,00 220 240 260 280 3,00 320 340 360 =368
LI’hsp 1,00 | 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50

2/3
s
v, = < h > h

15
2-h )=

REV6 INDEX s
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TECHNICAL GUIDE
MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP-X

SHEAR LOADS
- Steel design resistance without lever arm: V,,
« Pry-out design resistance: VRd,cp =k- NCac
- Concrete edge design resistance: Veae =Voac W s Yoor * You s Yoy = Yau = Yoy
Steel design resistance v >
Veas
Size M8 M10 M12 M16 M20
\% [kN] 8,8 13,9 20,2 37,7 58,5

Rd,s

Pry-out design resistance® £ v

VRd,cp =k- NORd,c Lo " N
Size M8 M10 M12 M16 M20 '\ E .
k 1 2 2 2 2 e

* N, Concrete cone design resistance for tension loads

Concrete edge resistance

D

Viae =Vrae " ¥ Yooy = Yoy ey * Yau = Py ) o
Size M8 M10 M12 M16 M20 P
. Non-cracked concrete [kN] 6,2 8,9 11,5 15,9 20,8 - . gv\;\
Cracked concrete [kN] 4,4 6,3 8,2 1,3 14,7

INDEX REV6
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MT

B MECHANICAL ANCHORS Through-bolt anchor for heavy duty

MTP-X

Coefficients of influence

Influence of concrete strength in concrete edge failure ¥, Y
M8 M10 M12 M16 M20 LT e T
C20/25 1,00 LT e T T
By e, B e
C30/37 1,22 A A
l‘IJb

C 40/50 1,41
lpb = fck,cube > 1
C 50/60 1,55 25
Influence of edge distance and spacing ¥, ,

FOR ONE ANCHOR ONLY

c¢h, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

ef

Isolated 0,35 = 0,65 1,00 140 184 232 283 338 395 45 | 520 586 655 7,26 800 955 11,18
FOR TWO ANCHORS

c¢h, 050 075 1,00 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

10 024 043 067 093 122 154 189 225 264 304 346 391 437 484 533 636 745

15 027 049 075 105138 1,74 212 253 29 342 390 439 491 545 6,00 7,16 839

slc
!\)
o
=]
N
[te)

054 08 116 153 193 236 281 329 380 433 488 546 605 667 795 932
25 032060 092 128 168 212 259 309 362 418 476 537 600 666 733 875 10,25

230 035 065 100 140 184 232 28 338 39 45 520 58 655 726 800 955 11,18

1.5 1.5 1.5

se,V se,V .
ef h ef 3 c

REV6 INDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS
MTP'X Influence of concrete edge distance ¥_,

¢ [mm] MTP-X
M8 M10 M12 M16 M20
40
45
50 0,69 Invalid value
55 0,68
60 0,67 0,70
v 65 0,66 0,69 0,71
70 0,65 0,68 0,70
0.20 80 0,63 0,66 0,68
ch,V = % 85 0,62 0,65 0,68 0,72
90 0,62 0,64 0,67 0,71
100 0,60 0,63 0,65 0,69 0,72
105 0,60 0,62 0,65 0,69 0,72
110 0,59 0,62 0,64 0,68 0,71
120 0,58 0,61 0,63 0,67 0,70
125 0,58 0,60 0,63 0,66 0,69
130 0,57 0,60 0,62 0,66 0,69
135 0,57 0,59 0,62 0,65 0,68
140 0,56 0,59 0,61 0,65 0,68
150 0,56 0,58 0,60 0,64 0,67
160 0,55 0,57 0,60 0,63 0,66
170 0,54 0,57 0,59 0,62 0,65
175 0,54 0,56 0,59 0,62 0,65
180 0,54 0,56 0,58 0,62 0,64
190 0,53 0,55 0,58 0,61 0,64
200 0,53 0,55 0,57 0,60 0,63
210 0,52 0,54 0,56 0,60 0,62
220 0,52 0,54 0,56 0,59 0,62
230 0,51 0,53 0,55 0,59 0,61
240 0,51 0,53 0,55 0,58 0,61
250 0,50 0,53 0,54 0,58 0,60
260 0,50 0,52 0,54 0,57 0,60
270 0,49 0,52 0,54 0,57 0,59
280 0,49 0,51 0,53 0,56 0,59
290 0,49 0,51 0,53 0,56 0,59
300 0,48 0,51 0,53 0,56 0,58

INDEX REV6
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty

Non-cracked concrete

Cracked concrete

Influence of reinforcements ¥

Without perimetral

reinforcements

1
1

Perimetral
reinforcements
> @12 mm

1
1,2

Perimetral
reinforcements with
brackets < 100 mm

1
1,4

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥,

10°
1,01

20° 30° 40°
1,05 | 1,13 1,24

un,V=
90°

h/c 0,15
Y 0,32

hVv

REV6

0,30
0,45

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

045 0,60
055 0,63

MTP-X
0,75
0,71

0,90 = 1,05
0,77 0,84

1,20 1,35 =215
089 095 1,00

ENDEX'
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MT

Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

MTP-X

FIRE RESISTANCE
TENSION SHEAR
M8 M10 M12 M16 M20 M8 M10 M12 M16 M20
RF30 04 0,9 1,7 3,1 4,9 0,4 0,9 1,7 3,1 4,9
RF60 0,3 0,8 1,3 2,4 3,7 0,3 0,8 1,3 2,4 3,7
RF90 0,3 0,6 1,1 2,0 3,2 0,3 0,6 1,1 2,0 3,2
RF120 0,2 0,5 0,8 1,6 2,5 0,2 0,5 0,8 1,6 2,5

*The safety factor for design resistance under fire exposure is YM’ﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design
Resistance.

Maximum Load Recommended

TENSION SHEAR

M8 M10 M12 M16 M20 M8 M10 M12 M16 M20

RF30 0.3 0,6 1,2 2,2 3,5 03 0,6 1,2 2,2 3,5

RF60 0,2 0,6 0,9 1,7 2,6 0,2 0,6 0,9 1,7 2,6

RF90 0,2 0.4 0,8 1,4 2,3 0,2 0.4 08 1,4 2,3

RF120 0,1 0.4 0,6 1.1 1,8 0,1 0,4 0,6 1.1 1.8

RANGE
Seismic ; ngimum Axle letter Seismic . sznximum Axle letter
o assessment S thlc.k Ness (length) o g it assessment = thlc_kness (length) g
of fixture of fixture
* APX08050 - M8 x 50 @8 2 A 100 800 APX12120 C18&C2 M12x 120 @12 24 G 50 200
APX08075 c1 M8 x 75 @8 9 C 100 600 APX12130 C1&C2 M12x 130212 34 H 50 200
APX08080 c1 M8 x 80 @8 14 D 100 600 APX12150 C1&C2 M12 x 150 @12 54 | 50 100
APX08095 1 M8 x 95 @8 29 E 100 600 APX12180 C1&C2 M12 x 180 @12 84 L 50 150
APX08115 al M8 x 115 @8 49 G 100 400 APX12200 C1&C2 M12 x 200 @12 104 M 50 150
APX10090 C1&C2 M10x 90 @10 10 E 100 400 APX12220 C1&C2 M12 x 220 @12 124 0 25 50
APX10105 c1&C2 M10 x 105 @10 25 F 50 300 APX12255 c1&C2 M12 x 255 @12 159 R 25 50
APX10115 C18C2 M10x 115010 35 G 50 200 APX16145 a M16 x 145 @16 28 | 25 100
APX10135 C18C2 M10x 135 @10 55 H 50 200 APX16175 a M16 x 175 @16 58 K 25 50
APX10165 C18C2 M10 x 165 @10 85 K 50 200 APX16220 a M16 x 220 @16 103 0 25 50
APX10185 C1&C2 M10x 185 @10 105 L 50 150 APX16250 a M16 x 250 @16 133 Q 25 50
* APX12080 ° M12 x 80 @12 4 D 50 300 APX20170 C1&C2 M20 x 170 @20 32 K 20 40
APX12100 C1&C2 M12 x 100 @12 4 E 50 200 APX20200 C1&C2 M20 x 200 @20 62 M 20 40
APX12110 C1&C2 M12 x 110 @12 14 F 50 200

© Non assessed sizes. Resistance values and installation data are not applicable to these references. For further information, please contact Technical Department.

INDEX REV6
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TECHNICAL GUIDE

Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque,
for use in cracked and non cracked concrete

ETA Assessed option 1. Sherardized shaft. A4 Stainless clip.

PRODUCT INFORMATION

DESCRIPTION
Metallic anchor, with male thread, expansion
by controlled torque.

OFFICIAL DOCUMENTATION

- AVCP-1219-CPR-0053.

- ETA12/0397 option 1.

- Declaration of Performance DoP MTP.

SIZES
M8xb0 to M20x200.

From 5,6 to 32,8 kN [non-cracked).

DESIGN LOAD RANGE
kg
From 3,3 to 20,0 kN (cracked).

BASE MATERIAL
Concrete class from C20/25 to C50/60
cracked or non-cracked.

Rl ey
3 e O

Stone Concrete Reinforced Concrete Cracked Concrete

ASSESSMENTS

- Option 1 (Cracked and non-cracked concrete).
» Fire Resistance R30-120.

» Seismic C1 M8+M20

» Seismic C2 M12-M20

<SEIS I(>
clace

N

* *
*x  x
*
STRUCTURAL FIKINGS IN
CRACKED & UNCRACKED CONCRETE g

REV6

CHARACTERISTICS AND BENEFITS
- Easy installation.

- Use in cracked and non-craked concrete.

» Use for medium-heavy duty loads.

- Pre-installation or through the drill-hole of the fixture.

- Variety of lengths and diameters: flexibility in assembly.
- For static and quasi-static loads.

- Available at INDEXcal. (ugmnmmss

INDEX
CAL
MATERIALS

Washer: DIN 125 or DIN 9021, sherardized = 40 ym. | <.
Nut: DIN 934, sherardized = 40 um. : ?

Clip: A4 Stainless steel *g

APPLICATIONS
» Anchor plates.

- Metallic structures.
- Bridges.

- Urban fitments.

- Protective fences.
- Catenaries.

- Elevators.

- Pipe supports.

Shaft: Carbon steel, sherardized = 40 ym. 4’@

INDEX 4
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Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

MECHANICAL PROPERTIES

(mm?) = Cone area section
(N/mm?) = Chracteristic tension resistance

(N/mm?) ' Yield strength

(mm?) | Cone area section
(N/mm?) = Chracteristic tension resistance

(N/mm?) | Yield Strength

Cone area section

M8

229
790
632

Threaded area section

36,6
600
480

INSTALLATION DATA

M10

41,8
750
600

58,0
600
480

M12

55,4
730
585

84,3
600
480

M16

103,9

700

560

157,0

600
480

M20

176,7
660
530

245,0
600
480

M12

M16

M20

APGO8XXX  APG10XXX APG12XXX APGT16XXX  APG20XXX

SIZE M8 M10
Code
do Nominal diameter of drill bit [mm] 8 10
Tins Installation torque moment [Nm] 15 40
dfs Diameter of clearance hole in the fixture [mm] 9 12
h, Minimum drill hole depth [mm] 60 75
hnom Installation depth [mm] 55 68
hef Effective embedment depth [mm] 48 60
hmin Minimum base material thickness [mm] 100 120
i Maximum thickness of fixture [mm] L-66 L-80
Scr'N Critical spacing [mm] 144 180
N Critical edge distance [mm] 72 90
Scr'sp Critical distance (splitting) [mm] 288 300
Ccr,sp Critical edge distance (splitting) [mm] 144 150
. : [mm] 40 40
S .
min Minimum spacing il 55 70
. . [mm] 45 45
C . Minimum edge distance (mm] 5 90
SW Installation wrench 13 17
*L = Total anchor length
d
S 4 §
N B A
4 4 A
<
<
> do|
4
) het B ) .
A
< hnom
4 A
hy
T\nsl
gNDEx tfix hmir\

A PERFECT FIXING

12
60
14

L-96

210
105

16
100
18

170

L-117

255
128
510

20
200
22
125
114
100
200
L-138
300
150
600
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty
—

Hammer drill
e »

BHDSXXXXX | Concrete Drill bits
MOBOMBA Blow pump
MORCEPKIT  Cleaning Brush

DOMTAXX Installation hammering tool

Torque wrench

Hexagonal socket st (et

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance
or spacing

Characteristic Resistance N, and V,,

TENSION SHEAR
Size M8 ~ M10  M12  M16  M20 Size M8  M10  M12  M16  M20

N,, ' Non-cracked concrete [kN] = 10,0 = 18,0 = 28,8 = 36,0 @ 49,2 V. Non-cracked concrete | [kN] =~ 11,0 | 17,4 = 25,3 47,1 = 73,1

Rk Rk

N, ' Cracked concrete [kN] 6,0 10,0 = 16,0 = 27,0 @ 30,0 V. | Cracked concrete [kN] 11,5 0 17,4 253 539 | 688

Rk Rk

Design Resistance N, and V_,

TENSION SHEAR
Size M8 « M10  M12  M16  M20 Size M8  M10  M12  Ml6 M20
N,  Non-cracked concrete  [KN] = 5,6 120 19,2 240 328 V. Non-cracked concrete | [kN] = 8,8 139 20,2 @ 37,7 585

Rd Rd

N_ . | Cracked concrete [kN] 3,3 6,7 10,7 18,0 | 20,0 V. | Cracked concrete [kN] 7,6 13,9 20,2 359 | 459

Rd Rd

Maximum Loads Recommended N.. and V..

TENSION SHEAR
Size M8  M10  M12  M16  M20 Size M8  M10  M12  Ml16  M20
N, | Non-cracked concrete  [kN] = 4,0 8,6 13,7 17,1 23,4 V.. Non-cracked concrete  [kN] = 6,3 9,9 145 269 418

N, | Cracked concrete kN] 2,4 4,8 7,6 12,9 143 V| Cracked concrete [kN] | 5,4 9,9 14,5 257 | 32,8

Simplified calculation method
European Technical Assessment ETA 12/0397

Simplified version of the calculation method according to The calculation method is based on the following simplification:
Eurocode 2 EN 1992-4. Resistance is calculated according Different loads do not act on individual anchors, without

to the data shown in assessment 12/0397. eccentricity.

. ugnmms)  INDEXcal
-:nguence 0; cgncrgltetstrength_ For a more accurate calculation and to take more
e once of somcint beturs CAL constructive provisions into account, we recommend

- Influence of spacing between anchors.
- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.

- Valid for a group of two anchors.

using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com

REV6 INDEX
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MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP-G

TENSION LOADS

- Steel design resistance: Negs
- Pull-out design resistance: Negp = N, © Y
- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |
» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp . kIJc’Sp SR ER A ®
Steel Design resistance
NRd,s
Size M8 M10 M12 M16 M20
N° [kN] 12,1 20,9 26,9 48,5 71,7

Pull-out design resistance

Neap = N°Rd‘p Shi
Size M8 M10 M12 M16 M20
N°Rd'p Non-cracked concrete [kN] 5,56 12,00 ¥ 24,00 ¥
N"Rd,p Cracked concrete [kN] 3,33 6,67 10,67 ¥ 20,00

* Pull-out failure is not decisive.

Concrete cone design resistance
= 0 . . . .
c N Rd,c qu qu,N ch,N Y

N

Rd,

re,N

Concrete splitting design resistance*

Negsp = Nrac = Yo * Yoo = Yoo ™ Wren = Y
Size M8 M10 M12 M16 M20
N°r.c Non-cracked concrete [kN] 9,1 15,2 19,2 25,7 32,8
N°y. | Cracked concrete [kN] 6,4 10,7 13,5 18,0 23,0 .
*Concrete splitting design resistance must only be considered for non-cracked concrete. o - D ° o

e,

boe

v N v

boe T 4 LTt
T v .

v

FEE

N

INDEX REV6
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TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

MTP-G

Coefficients of influence

< LA Ty A L
Influence of concrete strength resistance in pul-out failure ¥_ s L T e e
M8 M10 M12 M16 M20 s - o q,« s - : N
C 20125 1,00 A
b, < > b L=
C30/37 1,22 1,17 1,22 1,22 1,17 vevoa v
y
¢ C 40/50 1,41 1,31 1,41 1,41 1,31
C50/60 1,58 1,43 1,58 1,58 1,43
a N > a

Influence of concrete strength in concret cone and splitting failure ¥,

REV6

C20/25
C30/37
C 40/50
C50/60

M8

M10

M12
1,00
1,22
1,41
1,58

M16

M20

INDEX
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Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

MTP-G

Y =05+—— <1
5 2-5

ENDEX'

A PERFECT FIXING

c,N

s [mm]

260
300

M8
0,64
0,67
0,69
0,71
0,73
0,74
0,78
0,80
0,81
0,83
0,85
0,86
0,88
0,92
0,93
0,94
0,94
0,95
0,97
1,00

Influence of spacing (concrete cone) ¥._

M10
0,61
0,64
0,65
0,67
0,68
0,69
0,72
0,74
0,75
0,76
0,78
0,79
0,81
0,83
0,85
0,85
0,86
0,86
0,88
0,90
0,92
0,96
0,97
1,00

MTP-G
M12

0,64
0,65
0,67
0,69
0,70
0,71
0,73
0,74
0,75
0,76
0,79
0,80
0,80
0,80
0,81
0,82
0,84
0,86
0,89
0,90
0,93
0,96
0,98
1,00

Value without reduction = 1

M16 M20
Invalid value

0,63

0,64

0,66

0,67

0,68

0,69

0,70

0,71

0,72

0,74

0,75 0,71

0,75 0,71

0,75 0,71

0,75 0,72

0,76 0,73

0,78 0,74

0,79 0,75

0,82 0,78

0,83 0,78

0,85 0,80

0,88 0,83

0,89 0,83

0,91 0,85

0,93 0,87

0,94 0,88

0,99 0,92

1,00 0,93
0,93
1,00

REV6
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Through-bolt anchor for heavy duty

s [mm]

360
412
425
500
510
560
600

REV6

Influence of spacing (concrete splitting) ¥,

M8 M10
0,57 0,57
0,59 0,58
0,60 0,59
0,60 0,60
0,61 0,61
0,62 0,62
0,64 0,63
0,65 0,64
0,66 0,65
0,66 0,66
0,67 0,67
0,69 0,68
0,72 0,71
0,72 0,71
0,73 0,73
0,74 0,73
0,76 0,75
0,78 0,77
0,79 0,78
0,79 0,78
0,81 0,80
0,83 0,82
0,85 0,83
0,86 0,85
0,88 0,87
0,95 0,93
0,99 0,97
1,00 0,98

1,00

MTP-G
M12

0,59
0,59
0,60
0,61
0,62
0,63
0,64
0,64
0,66
0,68
0,68
0,69
0,70
0,71
0,73
0,74
0,74
0,76
0,77
0,79
0,80
0,81
0,87
0,90
0,91
0,93
0,98
1,00

Value without reduction = 1

M16 M20
Invalid value
0,56
0,57
0,58
0,58
0,59
0,59 0,58
0,60 0,58
0,61 0,59
0,62 0,60
0,63 0,61
0,63 0,61
0,64 0,62
0,65 0,63
0,66 0,63
0,66 0,64
0,66 0,64
0,68 0,65
0,69 0,66
0,70 0,67
0,71 0,68
0,72 0,68
0,75 0,72
0,77 0,73
0,78 0,74
0,79 0,75
0,83 0,78
0,84 0,79
0,85 0,80
0,90 0,84
0,92 0,85
0,99 0,92
1,00 0,93
0,97
1,00

Y

Si

MTP-G

= 05+— <1
sp

crsp

ENDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP' G Influence of concrete edge distance (splitting) ¥,
¢ [mm] MTP-G
M8 M10 M12 M16 M20
N 45 0,52 0,51
50 0,54 0,53
- 056 055 052 Invalid value
60 0,58 0,57 0,54
65 0,61 0,59 0,56
70 0,63 0,62 0,57 0,50
C 75 0,65 0,64 0,59 0,51
o o35, 05°C  015-d_ 80 0,67 0,66 0,61 0,52
csp ! s Cmspz = 83 0,69 0,67 0,62 0,53
84 0,69 0,68 0,62 0,53
85 0,70 0,68 0,63 0,53
90 0,72 0,70 0,65 0,55
95 0,75 0,73 0,67 0,56 0,52
100 0,77 0,75 0,68 0,57 0,53
105 0,79 0,77 0,70 0,58 0,54
110 0,82 0,80 0,72 0,59 0,55
125 0,90 0,87 0,78 0,63 0,58
128 0,91 0,89 0,80 0,64 0,59
130 0,92 0,90 0,80 0,64 0,59
135 0,95 0,92 0,82 0,66 0,61
140 0,98 0,95 0,85 0,67 0,62
144 1,00 0,97 0,86 0,68 0,62
150 1,00 0,89 0,70 0,64
168 0,97 0,74 0,68
175 1,00 0,76 0,69
180 0,78 0,70
206 0,85 0,76
213 0,87 0,78
250 0,98 0,87
255 Value without reduction = 1 1,00 0,88
280 0,95
300 1,00

INDEX REV6

A PERFECT FIXING
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Influence of concrete edge distance (concrete cone) ¥_ MTP_ G
¢ [mm] MTP-G

M8 M10 M12 M16 M20
40 0,67 0,60 N
50 0,77 0,67
53 0,80 0,70 Invalid value
60 0,87 0,75
63 0,90 0,77
65 0,92 0,79 0,72
70 0,98 0,83 0,75 C
72 1,00 0,85 0,76 v o, 05 C 015
75 0,87 0,78 T » 2
80 0,91 0,82
83 0,94 0,84
85 0,96 0,85
90 1,00 0,89
95 0,93 0,80
100 0,96 0,83
105 1,00 0,86
110 0,89
113 0,91
125 0,98 0,87
126 0,99 0,88
128 Value without reduction = 1 1,00 0,89
135 0,92
150 1,00

Influence of reinforcements ¥

MTP-G
Yo M8 M10 M12 M16 M20
0,74 0,80 0,85 0,93 1,00

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af =
1 factor may be applied.

Influence of base material thickness ¥,

MTP-G
o, @ hthef 2,00 220 240 260 280 3,00 320 340 360 =368
LI’hsp 1,00 | 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50

2/3
s
v, = < h > h

15
2-h )=

REV6 INDEX s
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MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP-G

SHEAR LOADS
- Steel design resistance without lever arm: V,,
« Pry-out design resistance: VRd,cp =k- NCac
- Concrete edge design resistance: Veae =Voac W s Yoor * You s Yoy = Yau = Yoy
Steel design resistance v >
Veas
Size M8 M10 M12 M16 M20
\% [kN] 8,8 13,9 20,2 37,7 58,5

Rd,s

Pry-out design resistance® £ v

VRd,cp =k- NORd,c Lo " N
Size M8 M10 M12 M16 M20 '\ E .
k 1 2 2 2 2 e

* N, Concrete cone design resistance for tension loads

Concrete edge resistance

D

Viae =Vrae " ¥ Yooy = Yoy ey * Yau = Py ) o
Size M8 M10 M12 M16 M20 P
. Non-cracked concrete [kN] 6,2 8,9 11,5 15,9 20,8 - . gv\;\
Cracked concrete [kN] 4,4 6,3 8,2 1,3 14,7

INDEX REV6
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MT

B MECHANICAL ANCHORS Through-bolt anchor for heavy duty

MTP-G

Coefficients of influence

Influence of concrete strength in concrete edge failure ¥, Y
M8 M10 M12 M16 M20 LT e T
C20/25 1,00 LT e T T
By e, B e
C30/37 1,22 A A
l‘IJb

C 40/50 1,41
lpb = fck,cube > 1
C 50/60 1,55 25
Influence of edge distance and spacing ¥, ,

FOR ONE ANCHOR ONLY

c¢h, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

ef

Isolated 0,35 = 0,65 1,00 140 184 232 283 338 395 45 | 520 586 655 7,26 800 955 11,18
FOR TWO ANCHORS

c¢h, 050 075 1,00 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

10 024 043 067 093 122 154 189 225 264 304 346 391 437 484 533 636 745

15 027 049 075 105138 1,74 212 253 29 342 390 439 491 545 6,00 7,16 839

slc
!\)
o
=]
N
[te)

054 08 116 153 193 236 281 329 380 433 488 546 605 667 795 932
25 032060 092 128 168 212 259 309 362 418 476 537 600 666 733 875 10,25

230 035 065 100 140 184 232 28 338 39 45 520 58 655 726 800 955 11,18

1.5 1.5 1.5

se,V se,V .
ef h ef 3 c

REV6 INDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS
M T P' G Influence of concrete edge distance ¥_,

¢ [mm] MTP-G
M8 M10 M12 M16 M20
40
45
50 0,69 Invalid value
55 0,68
60 0,67 0,70
v 65 0,66 0,69 0,71
70 0,65 0,68 0,70
0,20 80 0,63 0,66 0,68
ch,V= <%> 85 0,62 0,65 0,68 0,72
90 0,62 0,64 0,67 0,71
100 0,60 0,63 0,65 0,69 0,72
105 0,60 0,62 0,65 0,69 0,72
110 0,59 0,62 0,64 0,68 0,71
120 0,58 0,61 0,63 0,67 0,70
125 0,58 0,60 0,63 0,66 0,69
130 0,57 0,60 0,62 0,66 0,69
135 0,57 0,59 0,62 0,65 0,68
140 0,56 0,59 0,61 0,65 0,68
150 0,56 0,58 0,60 0,64 0,67
160 0,55 0,57 0,60 0,63 0,66
170 0,54 0,57 0,59 0,62 0,65
175 0,54 0,56 0,59 0,62 0,65
180 0,54 0,56 0,58 0,62 0,64
190 0,53 0,55 0,58 0,61 0,64
200 0,53 0,55 0,57 0,60 0,63
210 0,52 0,54 0,56 0,60 0,62
220 0,52 0,54 0,56 0,59 0,62
230 0,51 0,53 0,55 0,59 0,61
240 0,51 0,53 0,55 0,58 0,61
250 0,50 0,53 0,54 0,58 0,60
260 0,50 0,52 0,54 0,57 0,60
270 0,49 0,52 0,54 0,57 0,59
280 0,49 0,51 0,53 0,56 0,59
290 0,49 0,51 0,53 0,56 0,59
300 0,48 0,51 0,53 0,56 0,58

INDEX REV6

A PERFECT FIXING



=

MECHANICAL ANCHORS

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

Non-cracked concrete

Cracked concrete

Influence of reinforcements ¥

Without perimetral

reinforcements

1
1

Perimetral
reinforcements
> @12 mm

1
1,2

Perimetral
reinforcements with
brackets < 100 mm

1
1,4

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥,

10°
1,01

20° 30° 40°
1,05 | 1,13 1,24

un,V=
90°

h/c 0,15
Y 0,32

hVv

REV6

0,30
0,45

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

045 0,60
055 0,63

MTP-G
0,75
0,71

0,90 = 1,05
0,77 0,84

1,20 1,35 =215
089 095 1,00

ENDEX'
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

MTP-G

FIRE RESISTANCE
TENSION SHEAR
M8 M10 M12 M16 M20 M8 M10 M12 M16 M20
RF30 04 0,9 1,7 3,1 4,9 0,4 0,9 1,7 3,1 4,9
RF60 0,3 0,8 1,3 2,4 3,7 0,3 0,8 1,3 2,4 3,7
RF90 0,3 0,6 1,1 2,0 3,2 0,3 0,6 1,1 2,0 3,2
RF120 0,2 0,5 0,8 1,6 2,5 0,2 0,5 0,8 1,6 2,5

*The safety factor for design resistance under fire exposure is YM’ﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design
Resistance.

Maximum Load Recommended

TENSION SHEAR

M8 M10 M12 M16 M20 M8 M10 M12 M16 M20

RF30 0,3 0,6 1,2 2,2 3,5 0,3 0,6 1,2 2,2 3,5

RF60 0,2 0,6 0,9 1,7 2,6 0,2 0,6 0,9 1.7 2,6

RF90 0,2 04 0,8 1,4 2,3 0,2 0,4 0,8 1,4 2,3

RF120 0,1 0,4 0,6 1.1 1,8 0,1 0,4 0,6 1,1 1,8

RANGE
Code Size tm:;(::sl;n;f Azl((leen:;et:;r (] (] Code Size tm::;:]s:n;f A()Id;lgit;fr 2 (]
fixture fixture
* APG06060 M6 x 60 @6 10 B 200 1.200 * APG12080 M12 x 80 @12 4 D 50 300
* APG06070 M6 x 70 @6 20 C 200 1.200 APG12110 M12x 110 @12 14 F 50 200
* APG06100 M6 x 100 @6 50 E 200 800 APG12130 M12 x 130 @12 34 H 50 200
* APG08050 M8 x 50 @8 2 A 100 800 APG12150 M12 x 150 @12 54 | 50 100
* APG08060 M8 x 60 @8 12 B 100 800 APG12160 M12 x 160 @12 64 J 50 100
APG08075 M8 x 75 @8 9 C 100 600 APG12180 M12 x 180 @12 84 L 50 150
APG08095 M8 x 95 @8 29 E 100 600 APG12200 M12 x 200 @12 104 M 50 150
APG08115 M8 x 115 @8 49 G 100 400 APG16125 M16 x 125 @16 8 G 25 100
* APG10070 M10x 70 @10 5 C 100 400 APG16145 M16 x 145 @16 28 | 25 100
APG10090 M10x 90 @10 10 E 100 400 APG16175 M16 x 175 @16 58 K 25 50
APG10105 M10x 105 @10 25 F 50 300 APG16220 M16 x 220 @16 103 0 25 50
APG10115 M10x 115 @10 35 G 50 200 APG16250 M16 x 250 @16 133 Q 25 50
APG10135 M10 x 135 @10 55 H 50 200 APG20170 M20 x 170 @20 32 K 20 40
APG10165 M10 x 165 @10 85 K 50 200 APG20200 M20 x 200 @20 62 M 20 40
APG10185 M10 x 185 @10 105 L 50 150

© Non assessed sizes. Resistance values and installation data are not applicable to these references. For further information, please contact Technical Department.

INDEX REV6
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Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque,
for use in cracked and non cracked concrete

ETA Assessed Option 1. Atlantis shaft. A4 Stainless clip.

PRODUCT INFORMATION

DESCRIPTION
Metallic anchor, with male thread, expansion
by controlled torque.

OFFICIAL DOCUMENTATION

- AVCP-1219-CPR-0053.

- ETA12/0397 option 1.

- Declaration of Performance DoP MTP.

SIZES
M8xb0 to M20x200.

DESIGN LOAD RANGE
From 5,0 to 30,6 kN (non cracked). kg I
From 2,8 to 19,4 kN (cracked).

BASE MATERIAL

Concrete class from C20/25 to C50/60
cracked or non-cracked.

e

s e

Stone Concrete Reinforced Concrete Cracked Concrete

ASSESSMENTS

- Option 1 (Cracked and non-cracked concrete)
- Fire Resistance R30-120

- Seismic C1 M10+M16

» Sesimic C2 M12-M16

*k ~
k* *
*x x
*, % <
gk S
<

//—\\

SEISMI(>
\C1ac2

STRUCTURAL FIXINGS IN =
CRACKED & UNCRACKED CONCRETE g

REV6

CHARACTERISTICS AND BENEFITS

« Easy installation.

- Use in cracked and non-craked concrete.

- Use for medium-heavy duty loads.

- Pre-installation or through the drill-hole of the fixture.

- Variety of lengths and diameters: flexibility in assembly.
- For static and quasi-static loads.

» Available at INDEXcal. (ugummmsa
INDEX

CAL
MATERIALS
Shaft: Cold-formed steel, Atlantis = 8 um. ANK
Washer: DIN 125 or DIN 9021, Atlantis = 8 ym. W
Nut: DIN 934, Atlantis = 8 ym. i

Clip: A4 Stainless steel M

APPLICATIONS
- Anchor plates.

- Metallic structures.
- Bridges.

- Urban fitments.

- Protective fences.
- Catenaries.

- Elevators.

- Pipe supports.

INDEX'
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Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

MECHANICAL PROPERTIES

Cone area section

A (mm?) = Cone area section
(N/mm?) = Chracteristic tension resistance

f (N/mm?) ' Yield strength

M8

22,9
790
632

M10

41,8
750
600

Threaded area section

A, (mm?) | Cone area section
fu,s (N/mm?) = Chracteristic tension resistance
fy’S (N/mm?) | Yield Strength

INSTALLATION DATA

36,6
600
480

58,0
600
480

M12

55,4
730
585

84,3
600
480

M16

103,9
700
560

157,0
600
480

M20

176,7
660
530

245,0
600
480

SIZE M8 M10 M12
Code APO8XXX AP10XXX AP12XXX
do Nominal diameter of drill bit [mm] 8 10 12
Tins Installation torque moment [Nm] 20 40 60
dfs Diameter of clearance hole in the fixture [mm] 9 12 14
h, Minimum drill hole depth [mm] 60 75 85
hnom Installation depth [mm] 55 68 80
hef Effective embedment depth [mm] 48 60 70
hmin Minimum base material thickness [mm] 100 120 140
i Maximum thickness of fixture [mm] L-66 L-80 L-96
Scr'N Critical spacing [mm] 144 180 210
N Critical edge distance [mm] 72 90 105
Sersp Critical distance (splitting) [mm] 288 300 350
Ccr’sp Critical edge distance (splitting) [mm] 144 150 175
. . [mm] 40 40 60
S .
min Minimum spacing il 55 70 75
. . [mm] 45 45 55
C .
i Minimum edge distance (mm] 55 90 110
SW Installation wrench 13 17 19
*L = Total anchor length
d
S 4 ; 4
A 2 ,
< 4 A
I il <
> I] do
4
_/ hef B .
< hnom A
4 A
hy
T\nsl
gNDEx tﬁx hmin

A PERFECT FIXING

M16

APT6XXX

16
100
18

M20
AP20XXX
20
200
22
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty
——

Hammer drill
e »

BHDSXXXXX | Concrete Drill bits
MOBOMBA Blow pump
MORCEPKIT  Cleaning Brush

DOMTAXX Installation hammering tool

Torque wrench

Hexagonal socket st (et

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance
or spacing

Characteristic Resistance N, and V,,

TENSION SHEAR
Size M8  M10  M12  Mi16  M20 Size M8  M10  M12  M16 = M20
N,, | Non-cracked concrete  [KN] = 9,0 18,0 20,0 36,0 @ 48,0 V. Non-cracked concrete | [kN] = 11,0 = 17,4 = 253 @ 47,1 73,1

Rk Rk

N | Cracked concrete [kN] = 5,0 95 120 250 @ 320 V. | Cracked concrete [kN] 11,5 17,4 253 @ 539 @ 688

Rk Rk

Design Resistance N, and V_,

TENSION SHEAR
Size M8 « MI10  M12  MI16 M20 Size M8  M10  MI12  MI16 M20
N, ' Non-cracked concrete = [kN] = 5,0 120 13,3 | 24,0 32,0 V. Non-cracked concrete . [kN] | 8,8 139 20,2 37,7 585

Rd Rd

N_ . | Cracked concrete [kN] = 2,8 6,3 8,0 16,7 = 21,3 V. | Cracked concrete [kN] © 7,6 13,9 20,2 359 459

Rd Rd

Maximum Loads Recommended N.. and V..

TENSION SHEAR
Size M8  MI10  M12  MI16 M20 Size M8  M10  MI12  MI16 M20
N, | Non-cracked concrete | [kN] = 3,6 8,6 9,5 17,1 229 V.. Noncracked concrete  [kN] | 6,3 9,9 14,5 269 41,8

N, | Cracked concrete kN] 2,0 4,5 5,7 11,9 15,2 V| Cracked concrete [kN] | 5,4 9,9 14,5 257 328

Simplified calculation method
European Technical Assessment ETA 12/0397

Simplified version of the calculation method according to The calculation method is based on the following simplification:
Eurocode 2 EN 1992-4. Resistance is calculated according Different loads do not act on individual anchors, without

to the data shown in assessment 12/0397. eccentricity.

. ugnmms)  INDEXcal
-:nguence 0; cgncrgltetstrength_ For a more accurate calculation and to take more
e once of somcint beturs CAL constructive provisions into account, we recommend

- Influence of spacing between anchors.
- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.

- Valid for a group of two anchors.

using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com

REV6 INDEX
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MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP-AT

TENSION LOADS

- Steel design resistance: Negs
- Pull-out design resistance: Negp = N, © Y
- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |
» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp kIJc’Sp Yo Y ®
Steel Design resistance
NRd,s
Size M8 M10 M12 M16 M20
Ne Non-cracked concrete  [kN] 12,1 20,9 26,9 48,5 77,7

Rd

Pull-out design resistance

Neap = N°Rd‘p Shi
Size M8 M10 M12 M16 M20
N"Mp Non-cracked concrete  [kN] 5,00 12,00 13,33 24,00 32,00
N"Rd,p Cracked concrete [kN] 2,78 6,33 8,00 16,67 21,33

Concrete cone design resistance
= 0 . . . .
c N Rd,c qu qu,N ch,N Y

N

Rd,

re,N

Concrete splitting design resistance*

Negsp = Nrac = Yo * Yoo = Yoo ™ Wren = Y
Size M8 M10 M12 M16 M20
N, | Non-cracked concrete | [kN] 9,1 15,2 19,2 25,7 32,8
N°y. | Cracked concrete [kN] 6,4 10,7 13,5 18,0 23,0 .
*Concrete splitting design resistance must only be considered for non-cracked concrete. o - D ° o

e,

boe

v N v

boe T 4 LTt
T v .

v

FEE

N

INDEX REV6
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Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

MTP-AT

Coefficients of influence

< LA Ty A L
Influence of concrete strength resistance in pul-out failure ¥_ s L T e e
M8 M10 M12 M16 M20 s - o q,« s - : N
C 20125 1,00 A
b, < > b L=
C30/37 1,22 1,17 1,22 1,22 1,17 vevoa v
y
¢ C 40/50 1,41 1,31 1,41 1,41 1,31
C50/60 1,58 1,43 1,58 1,58 1,43
a N > a

Influence of concrete strength in concret cone and splitting failure ¥,

REV6

C20/25
C30/37
C 40/50
C50/60

M8

M10

M12
1,00
1,22
1,41
1,58

M16

M20

INDEX
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Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

MTP-AT

Y =05+—— <1
5 2-5

ENDEX'

A PERFECT FIXING

c,N

s [mm]

260
300
309
310
375

M8
0,64
0,67
0,69
0,71
0,73
0,74
0,78
0,80
0,81
0,83
0,85
0,86
0,88
0,92
0,93
0,94
0,94
0,95
0,97
1,00

Influence of spacing (concrete cone) ¥._

M10
0,61
0,64
0,65
0,67
0,68
0,69
0,50
0,74
0,75
0,76
0,78
0,79
0,81
0,83
0,85
0,85
0,86
0,86
0,88
0,90
0,92
0,96
0,97
1,00

Value without reduction = 1

MTP-AT
M12

0,64
0,65
0,67
0,50
0,70
0,71
0,73
0,74
0,75
0,76
0,79
0,80
0,80
0,80
0,81
0,82
0,84
0,86
0,89
0,90
0,93
0,96
0,98
1,00

M16 M20
Invalid value
0,63
0,64
0,66
0,67
0,68
0,69 0,66
0,70 0,67
0,71 0,68
0,72 0,68
0,74 0,70
0,75 0,71
0,75 0,71
0,75 0,71
0,75 0,72
0,76 0,73
0,78 0,74
0,79 0,75
0,82 0,78
0,83 0,78
0,85 0,80
0,88 0,83
0,89 0,83
0,91 0,85
0,93 0,87
0,94 0,88
0,99 0,92
1,00 0,93
0,93
1,00
REV6
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s [mm]

360
412
425
500
510
560

REV6

Influence of spacing (concrete splitting) ¥,

M8 M10
0,57 0,57
0,59 0,58
0,60 0,59
0,60 0,60
0,61 0,61
0,62 0,62
0,64 0,63
0,65 0,64
0,66 0,65
0,66 0,66
0,67 0,67
0,69 0,68
0,72 0,71
0,72 0,71
0,73 0,73
0,74 0,73
0,76 0,75
0,78 0,77
0,79 0,78
0,79 0,78
0,81 0,80
0,83 0,82
0,85 0,83
0,86 0,85
0,88 0,87
0,95 0,93
0,99 0,97
1,00 0,98

1,00

MTP-AT
M12

0,59
0,59
0,60
0,61
0,62
0,63
0,64
0,64
0,66
0,68
0,68
0,69
0,70
0,71
0,73
0,74
0,74
0,76
0,77
0,79
0,80
0,81
0,87
0,90
0,91
0,93
0,98
1,00

Value without reduction = 1

M16 M20
Invalid value
0,58
0,58
0,59
0,60
0,61
0,61 0,60
0,62 0,60
0,63 0,61
0,65 0,63
0,65 0,63
0,66 0,64
0,66 0,64
0,68 0,65
0,69 0,66
0,69 0,67
0,70 0,67
0,71 0,68
0,73 0,69
0,74 0,70
0,75 0,71
0,76 0,72
0,81 0,76
0,83 0,78
0,84 0,79
0,85 0,80
0,90 0,84
0,91 0,85
0,92 0,86
0,98 0,91
1,00 0,93
1,00

Y

Si

MTP-AT

= 05+— <1
sp

crsp

ENDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP_ AT Influence of concrete edge distance (splitting) ¥,

< [mm] MTP-AT
M8 M10 M12 M16 M20
N 45 0,52 0,51
50 0,54 0,53
55 0,56 0,55 0,52 Invalid value
60 0,58 0,57 0,54
65 0,61 0,59 0,56
70 0,63 0,62 0,57 0,53
C 75 0,65 0,64 0,59 0,54
v o35, 05°C 0150 80 0,67 0,66 0,61 0,56
csp ! s Cmspz = 83 0,69 0,67 0,62 0,57
84 0,69 0,68 0,62 0,57
85 0,70 0,68 0,63 0,57
90 0,72 0,70 0,65 0,59
95 0,75 0,73 0,67 0,60 0,56
100 0,77 0,75 0,68 0,62 0,57
105 0,79 0,77 0,70 0,63 0,59
110 0,82 0,80 0,72 0,65 0,60
125 0,90 0,87 0,78 0,70 0,64
128 0,91 0,89 0,80 0,70 0,65
130 0,92 0,90 0,80 0,71 0,65
135 0,95 0,92 0,82 0,73 0,66
140 0,98 0,95 0,85 0,74 0,68
144 1,00 0,97 0,86 0,76 0,69
150 1,00 0,89 0,78 0,70
168 0,97 0,84 0,75
175 1,00 0,86 0,77
180 0,88 0,79
206 0,97 0,86
213 1,00 0,88
250 Value without reduction = 1 1,00
255
280

INDEX REV6
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TECHNICAL GUIDE
MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Influence of concrete edge distance (concrete cone) ¥, MTP AT

o] MTP-AT
M8 M10 M12 M16 M20
40 0,67 0,60 N
50 0,77 0,67
53 0,80 0,70 Invalid value
60 0,87 0,75 0,68
63 0,90 0,77 0,70
65 0,92 0,79 0,72 0,64
70 0,98 0,83 0,75 0,67 C
72 1,00 0,85 0,76 0,68 v o35, 05°C 0150
75 0,87 0,78 0,69 N n Ccr’Nz =
80 0,91 0,82 0,72
83 0,94 0,84 0,74
85 0,96 0,85 0,75
90 1,00 0,89 0,78
95 0,93 0,80 0,73
100 0,96 0,83 0,75
105 1,00 0,86 0,77
110 0,89 0,80
13 0,91 0,81
125 0,98 0,87
126 0,99 0,88
128 1,00 0,89
135 0,92
150 Value without reduction = 1 1,00
155
188
MTP-AT
L M8 M10 M12 M16 M20
0,74 0,80 0,85 0,93 1,00

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af =
1 factor may be applied.

Influence of base material thickness ¥,

MTP-AT
o, ® hthef 2,00 220 240 260 280 3,00 320 340 360 =368
LI’hsp 1,00 | 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50

2/3
s
“’h,sp=< h > h

15
2-h )=

REV6 INDEX ©9
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TECHNICAL GUIDE
MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP-AT

SHEAR LOADS

- Steel design resistance without lever arm: V,,

« Pry-out design resistance: VRd,cp =k- NCac

- Concrete edge design resistance: Veae =Voac W s Yoor * You s Yoy = Yau = Yoy

Steel design resistance

v

V

Rd,s P .

Size M8 M10 M12 M16 M20

[kN] 88 13,9 20,2 37,6 58,8

Pry-out design resistance® £ v

VRd,cp =k- NORd,c Lo " N
Size M8 M10 M12 M16 M20 '\ E .
k | 2 2 2 2 e

* N, Concrete cone design resistance for tension loads

Concrete edge resistance

D

Viae =Vrae " ¥ Yooy = Yoy = ey * Yau = Py ) o
Size M8 M10 M12 M16 M20 ! E
| Non-cracked concrete [kN] 6.2 8,9 1,5 159 20,8 N R
Cracked concrete [kN] 4,4 6,3 8,2 1,3 14,7

INDEX REV6
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E MECHANICAL ANCHORS

Through-bolt anchor for heavy duty

TECHNICAL GUIDE

MT

Coefficients of influence

MTP-AT

. . < * 4
Influence of concrete strength in concrete edge failure ¥, e e L.a o
a < 7 a ° a <
M8 M10 M12 M16 M20 -, & ..
& o e Toa
C 20/25 1,00 b
IN IR
v, v a LT
C 30/37 1,22 LIS Ty 4L
qu
C 40/50 1,41 f
ck,cube
Y=/ —— =1
C 50/60 1,55 25
Influence of edge distance and spacing ¥
seV
FOR ONE ANCHOR ONLY
ch, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 500
lsolated 0,35 | 0,65 | 1,00 1,40 1,84 2,32 283 3,38 | 395 | 456 520 58 655 7,26 800 9,55 11,18
FOR TWO ANCHORS
¢h, 050 075 1,00 125 150 175 200 225 250 275 300 325 350 375 400 450 500
1,0 | 024 043 067 093 1,22 154 | 1,89 225 264 3,04 346 391 | 437 484 533 636 745
1,5 027 049 075 1,05 138 174|212 253 296 342 390 439 491 545 600 7,06 839
< 20 029 054 08 1,16 1,53 193 236 281 329 380 433 488 546 605 667 795 932
25 032 060 092 1,28 1,68 212 259 309 362 418 476 537 600 666 733 875 1025
23,0 035 0,65 1,00 140 | 1,84 232 283 338 3,95 456 520 58 | 655 7,26 800 9,55 11,18
S
C C
v \'
1,5 1,5 1,5
C C S C
=|— =(—] 1+ «05<|—
se,V se,V . C h
ef ef ef
. ®
REV6 ENDEX
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS
MTP_AT Influence of concrete edge distance ¥_,

¢ [mm] MTP-AT
M8 M10 M12 M16 M20
40
45
50 0,69 Invalid value
55 0,68
60 0,67 0,70
v 65 0,66 0,69 0,71
70 0,65 0,68 0,70
0,20 80 0,63 0,66 0,68
ch,V= <%> 85 0,62 0,65 0,68 0,72
90 0,62 0,64 0,67 0,71
100 0,60 0,63 0,65 0,69 0,72
105 0,60 0,62 0,65 0,69 0,72
110 0,59 0,62 0,64 0,68 0,71
120 0,58 0,61 0,63 0,67 0,70
125 0,58 0,60 0,63 0,66 0,69
130 0,57 0,60 0,62 0,66 0,69
135 0,57 0,59 0,62 0,65 0,68
140 0,56 0,59 0,61 0,65 0,68
150 0,56 0,58 0,60 0,64 0,67
160 0,55 0,57 0,60 0,63 0,66
170 0,54 0,57 0,59 0,62 0,65
175 0,54 0,56 0,59 0,62 0,65
180 0,54 0,56 0,58 0,62 0,64
190 0,53 0,55 0,58 0,61 0,64
200 0,53 0,55 0,57 0,60 0,63
210 0,52 0,54 0,56 0,60 0,62
220 0,52 0,54 0,56 0,59 0,62
230 0,51 0,53 0,55 0,59 0,61
240 0,51 0,53 0,55 0,58 0,61
250 0,50 0,53 0,54 0,58 0,60
260 0,50 0,52 0,54 0,57 0,60
270 0,49 0,52 0,54 0,57 0,59
280 0,49 0,51 0,53 0,56 0,59
290 0,49 0,51 0,53 0,56 0,59
300 0,48 0,51 0,53 0,56 0,58

INDEX REV6
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MECHANICAL ANCHORS

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

Non-cracked concrete

Cracked concrete

Influence of reinforcements ¥

Without perimetral
reinforcements

1
1

Perimetral
reinforcements
> @12 mm

1
1,2

Perimetral
reinforcements with
brackets < 100 mm

1
1,4

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥,

10°  20°  30°
1,01 | 1,05 1,13

90°

h/c 0,15
Y 0,32

hVv

REV6

0,30
0,45

40°
1,24

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

MTP-AT
045 060 @ 0,75
0,5 063 0,71

0,90 = 1,05
0,77 0,84

1,20 1,35 =215
089 095 1,00

ENDEX'

A PERFECT FIXING

73



74

MT TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

MTP-AT

FIRE RESISTANCE

RF30
RF60
RF90
RF120

M8
04
0,3
0,3
0,2

M10
0.9
0.8
0,6
0,5

M12
1,7
1,3
1.1
08

TENSION

Characteristic Resistance®

M16
3.1
24
2,0
1,6

M20
4,9
3,7
3,2
2,5

M8
0.4
0.3
03
0,2

M10
0,9
0,8
0,6
0,5

SHEAR

M16
3,1
2,4
2,0
1,6

M20

*The safety factor for design resistance under fire exposure is YM’ﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design

Resistance.

Maximum Load Recommended

M8
RF30 0,3
RF60 0,2
RF90 0,2
RF120 0,1
RANGE
G| aaeeen
APAT08075
APAT08095
APAT08115
APAT10090 a
APAT10105 a
APAT10115 al
APAT10135 al
APAT10165 al
APAT10185 al

APAT12100 C1&C2

APAT12110 C1&C2

ENDEX'

A PERFECT FIXING

M10
0,6
0,6
0.4
04

Size

M8 x 75 @8

M8 x 95 @8

M8 x 115 @8

M10 x 90 @10
M10x 105210
M10x 115 @10
M10x 135210
M10x 165 @10
M10x 185210
M12 x 100 @12

M12x 110212

M12
1,2
0,9
08
0,6

Maximum
thickness
of fixture

TENSION

Axle letter
(length)

(]

100

100

100

100

600

600

400

400

300

200

200

200

150

200

200

M20
35
2,6
2,3
1,8

M8
0.3
0,2
0.2
0,1

Code

APAT12120
APAT12130
APAT12150
APAT12180
APAT12200
APAT16145
APAT16175
APAT16220
APAT20170

APAT20200

Seismic

M10
0,6
0,6
04
0,4

assessment

C1&C2

C1&C2

C1&c2

C1&c2

C1&c2

C1&C2

c1&C2

Cc1&c2

SHEAR

M12

0,9
0.8
0,6

Size

M12x 120 @12
M12x 130 @12
M12 x 150 @12
M12 x 180 @12
M12 x 200 @12
M16 x 145 216
M16 x 175 @16
M16 x 220 @16
M20 x 170 @20

M20 x 200 @20

Maximum
thickness
of fixture

Axle letter
(length)

Q

200
200
100
150
150

100

REV6



TECHNICAL GUIDE
MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque, MTP-A4

for use in cracked and non cracked concrete

ETA Assessed Option 1. A4 Stainless shaft. A4 Stainless clip.

PRODUCT INFORMATION

DESCRIPTION CARACTERISTICAS Y BENEFICIOS
Metallic anchor, with male thread, expansion - CHARACTERISTICS AND BENEFITS
by controlled torque. - Easy installation.
OFFICIAL DOCUMENTATION - Use in cracked and non-craked concrete.
. AVCP-1210-CPR-0053. - Pre-installation or through the drill-hole of the fixture.
- ETA 12/0397 option 1. - Variety of lengths and diameters: flexibility in assembly.
- Declaration of Performance DoP MTP. - For static and quasi-static loads.
SIZES - Friction operation. Installation by controlled torque
M8X75 to M20x285. - Use for high loads.
- Assessed for fire resistance RF30 to RF120.
BES(:G'; IE)%A%D gySGIEN [ ed) I - A4 Stainless steel (AISI 316).
esde 0 non-cracked). .
' ' kg. .
Desde 5,67 t0 19,13 kN (cracked). a Available at INDEXcal "'.(',':"%'EE'
BASE MATERIAL MATERIALS
Concrete class from C20/25 to C50/60 Shaft: A4 Stainless steel.
Nut: DIN 934, A4 Stainless steel. i3

Clip: A4 Stainless steel.

Rl ey
3 e O

Stone Concrete Reinforced Concrete Cracked Concrete

APPLICATIONS
ASSESSMENTS - Structural fixings in cracked

- Option 1 [cracked concrete). and non cracked concrete,

- Fire Resistance R30-120. including industrial and
+ VS Certificate CEA 400L marine environments
- Safety barriers.
L : TR - Fixings of steel beams,
e O S perforated bracker guides,

machinery, boilers, signage,
staium seating, facade
substructures, etc.

» Fixing of wood structures to
concrete.

REV6 INDEX 5
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TECHNICAL GUIDE MECHANICAL ANCHORS

Through-bolt anchor for heavy duty

[

MECHANICAL PROPERTIES

M8 M10 M12 M16 M20

Cone area section

A, (mm?) = Cone area section 26,5 43,4 62,4 82,0 148,8
s (N/mm?) | Chracteristic tension resistance 700 700 700 700 700
F (N/mm?) ' Yield strength 602 602 602 602 602

Threaded area section

A, (mm?) = Cone area section 36,6 58,0 84,3 157,0 245,0
Foe (N/mm?) | Chracteristic tension resistance 650 650 650 700 700
s (N/mm?) | Yield Strength 559 559 559 602 602
SIZE M8 M10 M12 M16 M20
Code APA408XXX = APA410XXX = APA412XXX = APA416XXX = APA420XXX
do Nominal diameter of drill bit [mm] 8 10 12 16 20
ins Installation torque moment [Nm] 15 30 60 100 200
df Diameter of clearance hole in the fixture [mm] 9 12 14 18 22
h1 Minimum drill hole depth [mm] 60 75 85 105 125
hnom Installation depth [mm] 55 68 80 97 114
hef Effective embedment depth [mm] 48 60 70 85 100
hmin Minimum base material thickness [mm] 100 120 140 170 200
tﬁx Maximum thickness of fixture [mm] L-66 L-80 L-96 L-117 L-138
Scr'N Critical spacing [mm] 144 180 210 255 300
ccr’N Critical edge distance [mm] 72 90 105 127,5 150
Scr'sp Critical distance (splitting) [mm] 164 204 238 290 380
ccr’sp Critical edge distance (splitting) [mm] 82 102 119 145 190
S Minimum spacing [mm] 42 47 57 75 100
Conin Minimum edge distance [mm] 47 52 62 75 90
SW' Installation wrench 13 17 19 24 30
A
A 2 v f < A
< b 4 A
= <
lez= 0l do
7a) hey . P )
a  hoom .
4 4 )
hy
Tinst
thix Pinin

INDEX' | REV6
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MECHANICAL ANCHORS

TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

INSTALLATION PRODUCTS INSTALLATION

Hammer drill

MTP-A4

® »

BHDSXXXXX | Concrete Drill bits
MOBOMBA Blow pump

MORCEPKIT  Cleaning Brush

DOMTAXX Installation hammering tool

Torque wrench

Hexagonal socket

L e

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance

or spacing

Characteristic Resistance N, and V,,

TENSION
Size M8 ~ M10  M12  M16  M20

N_  Non-cracked concrete ' [kN] 12,00 = 16,00 22,00 38,60 49,20

Rk

N_, | Cracked concrete [kN] = 8,50 | 14,00 19,00 26,99 @ 34,44

Rk

SHEAR
Size M8  M10  M12  M16  M20

V. Non-cracked concrete ' [kN] 11,90 = 18,90 27,40 55,00 98,39

Rk

Vi, | Cracked concrete [kN] ' 11,45 18,90 @ 27,40 53,97 @ 68,87

Design Resistance N, and V_,

TENSION
Size M8 ~ M10  M12  M16  M20

N_ ' Non-cracked concrete ' [kN] 8,00 = 10,67 @ 12,22 21,44 27,33

Rd

N, | Cracked concrete [kN]' 5,67 @ 933 10,56 | 14,99 @ 19,13

SHEAR
Size M8  M10 M12  Mle  M20

V.. Non-cracked concrete '[KN] 9,50 = 15,10 = 21,90 44,00 78,70

Rd

V,, | Cracked concrete [kN]' 9,20 @ 15,10 = 21,90 43,20 = 55,10

Maximum Loads Recommended N.. and V..

TENSION
Size M8 M10  M12  M16  M20
N, | Non-cracked concrete [kN] 5,71 7,62 8,73 1532 19,52

N, ' Cracked concrete [kN] 4,05 @ 667 @ 7,54 | 10,71 @ 13,67

Simplified calculation method
European Technical Assessment ETA 12/0397

Simplified version of the calculation method according to
Eurocode 2 EN 1992-4. Resistance is calculated according
to the data shown in assessment 12/0397.

- Influence of concrete strength.

- Influence of edge distance.

- Influence of spacing between anchors.
- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.

- Valid for a group of two anchors.

REV6

SHEAR
Size M8 M10  M12  MI16 M20
V. | Non-cracked concrete [kN] 7,60 | 12,10 17,50 35,20 @ 52,50

V. Cracked concrete [kN]' 6,10 @ 12,10 17,50 28,80 @ 44,10

The calculation method is based on the following simplification:
Different loads do not act on individual anchors, without
eccentricity.

INDEX
CAL

INDEXcal

For a more accurate calculation and to take more
constructive provisions into account, we recommend
using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com

ENDEX
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MT TECHNICAL GUIDE MECHANICAL ANCHORS

Through-bolt anchor for heavy duty

MTP-A4

TENSION LOADS

- Steel design resistance: Negs

- Pull-out design resistance: Negp = N, © Y

- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |

» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp kIJc’Sp Yo Y ®

Size M8 M10 M12 M16 M20

Ne Non-cracked concrete  [kN] 13,21 20,60 30,33 47,67 81,67

Rd

Pull-out design resistance

Neap = N°Rd‘p Shi
Size M8 M10 M12 M16 M20
N"Mp Non-cracked concrete = [kN] 8,00 10,67 12,22 --* --*
N"Rd,p Cracked concrete [kN] 2,78 6,00 8,00 --* --*

*Pull-out failure is not decisive

Concrete cone design resistance
= o . . . .
c N Rd,c qu qu,N ch,N v

N

Rd,

re,N

Concrete splitting design resistance*
Negso=Neac = ¥o * Veep * Yeip * Pem = ¥

Rd,sp p 'reN Thsp

Size M8 M10 M12 M16 M20
N°r.c Non-cracked concrete  [kN] 10,91 15,24 16,01 21,42 27,33 N
Ne | Cracked concrete kN | 7,63 1067 | 11,20 | 1499 | 19,13 e

Rd,c

R
b,
N,oow
e T A
R -
VoL
oL
boe "

INDEX REV6
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TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

MTP-A4

Coefficients of influence

< LA Ty A L
Influence of concrete strength resistance in pul-out failure ¥_ s L T e e
M8 M10 M12 M16 M20 s - o q,« s - : N
C 20125 1,00 A
b, < > b L=
C30/37 1,01 1,00 1,09 1,09 1,17 vevoa v
y
¢ C 40/50 1,02 1,00 1,15 1,16 1,32
C50/60 1,02 1,00 1,20 1,22 1,44
a N > a

Influence of concrete strength in concret cone and splitting failure ¥,

REV6

C20/25
C30/37
C 40/50
C50/60

M8

M10

M12
1,00
1,22
1,41

1,55

M16

M20

INDEX
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP-A4 Influence of spacing (concrete cone) ¥,

s [mm] MTP-A4
M8 M10 M12 M16 M20
N 42 0,65
Y 0.00 003 Invalid value
50 0,67 0,64
55 0,69 0,65
57 0,70 0,66 0,64
S 60 0,71 0,67 0,64
65 0,73 0,68 0,65
wSN =05+ S <1 70 0,74 0,69 0,67
' 2-S.\ 80 0,78 0,72 0,69
85 0,80 0,74 0,70 0,67
90 0,81 0,75 0,71 0,68
100 0,85 0,78 0,74 0,70 0,67
105 0,86 0,79 0,75 0,71 0,68
110 0,88 0,81 0,76 0,72 0,68
120 0,92 0,83 0,79 0,74 0,70
125 0,93 0,85 0,80 0,75 0,71
126 0,94 0,85 0,80 0,75 0,71
128 0,94 0,86 0,80 0,75 0,71
130 0,95 0,86 0,81 0,75 0,72
135 0,97 0,88 0,82 0,76 0,73
144 1,00 0,90 0,84 0,78 0,74
150 0,92 0,86 0,79 0,75
164 0,96 0,89 0,82 0,77
170 0,97 0,90 0,83 0,78
180 1,00 0,93 0,85 0,80
195 0,96 0,88 0,83
200 0,98 0,89 0,83
204 0,99 0,90 0,84
210 1,00 0,91 0,85
220 0,93 0,87
238 0,97 0,90
252 Value without reduction = 1 0,99 0,92
255 1,00 0,93
290 0,98
300 1,00

INDEX REV6

A PERFECT FIXING



TECHNICAL GUIDE
MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Influence of spacing (concrete splitting) ¥, MTP' A 4

s [mm] MTP-A4
M8 M10 M12 M16 M20
42 0,63 N
Y 004 0oz Invalid value
50 0,65 0,62
55 0,67 0,63
57 0,67 0,64 0,62
60 0,68 0,65 0,63 N
65 0,70 0,66 0,64
70 0,71 0,67 0,65 Y = 015 " S S1
80 0,74 0,70 0,67 5P 25,
85 0,76 0,71 0,68 0,65
90 0,77 0,72 0,69 0,66
100 0,80 0,75 0,71 0,67 0,63
105 0,82 0,76 0,72 0,68 0,64
110 0,84 0,77 0,73 0,69 0,64
120 0,87 0,79 0,75 0,71 0,66
125 0,88 0,81 0,76 0,72 0,66
126 0,88 0,81 0,76 0,72 0,67
128 0,89 0,81 0,77 0,72 0,67
130 0,90 0,82 0,77 0,72 0,67
135 0,91 0,83 0,78 0,73 0,68
144 0,94 0,85 0,80 0,75 0,69
150 0,96 0,87 0,82 0,76 0,70
164 1,00 0,90 0,84 0,78 0,72
170 0,92 0,86 0,79 0,72
180 0,94 0,88 0,81 0,74
195 0,98 0,91 0,84 0,76
200 0,99 0,92 0,84 0,76
204 1,00 0,93 0,85 0,77
210 0,94 0,86 0,78
220 0,96 0,88 0,79
238 1,00 0,91 0,81
252 0,93 0,83
255 Value without reduction = 1 0,94 0,84
290 1,00 0,88
300 0,89
380 1,00

REV6 INDEX s

A PERFECT FIXING



MT

TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP_ A 4 Influence of concrete edge distance (splitting) ¥,

¢ [mm] MTP-A4
M8 M10 M12 M16 M20
N 47 0,69
0 o7 Invalid value
52 0,73 0,64
60 0,80 0,70
62 0,81 0,71 0,65
65 0,84 0,73 0,67
C 70 0,89 0,76 0,70
v 0354 0,5-c . 0.15 c2<1 72 0,90 0,78 0,71
ep ! s Cmspz = 75 0,93 0,80 0,72 0,65
80 0,98 0,83 0,75 0,67
82 1,00 0,85 0,77 0,68
85 0,87 0,78 0,69
90 0,91 0,81 0,72 0,62
100 0,98 0,88 0,77 0,65
102 1,00 0,89 0,78 0,66
105 0,91 0,79 0,67
110 0,94 0,82 0,69
119 1,00 0,86 0,72
125 0,89 0,74
127,5 0,91 0,75
135 0,95 0,78
145 Value without reduction = 1 1,00 0,82
150 0,84
155 0,86
190 1,00

INDEX REV6
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TECHNICAL GUIDE
MECHANICAL ANCHORS Through-bolt anchor for heavy duty T

B

Influence of concrete edge distance (concrete cone) ¥_ MTP_ A4
o MTP-A4
M8 M10 M12 M16 M20
47 0,74 N
- 0.77 Invalid value
52 0,79 0,69
60 0,87 0,75
62 0,89 0,77 0,70
65 0,92 0,79 0,72
70 0,98 0,83 0,75 C
72 1,00 0,85 0,76 Y 20354 90°C 015-@ 4
75 0,87 0,78 0,70 o N Cn®
80 0,91 0,82 0,72
82 0,93 0,83 0,73
85 0,96 0,85 0,75
90 1,00 0,89 0,78 0,70
100 0,96 0,83 0,75
102 0,98 0,85 0,76
105 1,00 0,86 0,77
110 0,89 0,80
119 0,95 0,84
125 0,98 0,87
127,5 Value without reduction = 1 1,00 0,88
135 0.92
145 0.97
150 1,00

Influence of reinforcements ¥

MTP-A4
- M8 M10 M12 M16 M20
0,74 08 0,85 1,00 1,00

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af =
1 factor may be applied.

Influence of base material thickness ¥,

MTP-A4
o, @ hthef 2,00 220 240 260 280 3,00 320 340 360 =368
LI’hsp 1,00 | 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50

2/3
s
v, = < h > h

15
2-h )=

REV6 INDEX s
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TECHNICAL GUIDE
MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTP-A4

SHEAR LOADS

- Steel design resistance without lever arm: V,,

« Pry-out design resistance: VRd,cp =k- NCac

- Concrete edge design resistance: Veae =Voac W s Yoor * You s Yoy = Yau = Yoy

v

Steel design resistance

V

Rd,s P .

Size M8 M10 M12 M16 M20

[kN] 13,21 22,07 32,50 51,07 87,50

Rd,s

Pry-out design resistance®

D

VRd,cp =k- NORd,c Lo " N
Size M8 M10 M12 M16 M20 '\ E .
k 1 2 2 2 2 e

* N, Concrete cone design resistance for tension loads

Concrete edge resistance

D

VRd,c = VoRd,c : qu : que,V : ch,v : que,V ° anLv : th,v : D“ ‘ ":v'
Size M8 M10 M12 M16 M20 E
. Non-cracked concrete [kN] 6,2 8,9 9,6 13,2 17,4 - . T
fuc Cracked concrete [kN] 4,4 6,4 6,9 9,4 12,4

INDEX REV6
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E MECHANICAL ANCHORS

Through-bolt anchor for heavy duty

TECHNICAL GUIDE

MT

Coeficientes de influencia

MTP-A4

. . < * 4
Influence of concrete strength in concrete edge failure ¥, e e L.a o
a < 7 a ° a <
M8 M10 M12 M16 M20 -, & ..
& o e Toa
C 20/25 1,00 b
IN IR
v, v a LT
C 30/37 1,22 LIS Ty 4L
qu
C 40/50 1,41 f
ck,cube
Y=/ —— =1
C 50/60 1,55 25
Influence of edge distance and spacing ¥
seV
FOR ONE ANCHOR ONLY
ch, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 500
lsolated 0,35 | 0,65 | 1,00 1,40 1,84 2,32 283 3,38 | 395 | 456 520 58 655 7,26 800 9,55 11,18
FOR TWO ANCHORS
¢h, 050 075 1,00 125 150 175 200 225 250 275 300 325 350 375 400 450 500
1,0 | 024 043 067 093 1,22 154 | 1,89 225 264 3,04 346 391 | 437 484 533 636 745
1,5 027 049 075 1,05 138 174|212 253 296 342 390 439 491 545 600 7,06 839
< 20 029 054 08 1,16 1,53 193 236 281 329 380 433 488 546 605 667 795 932
25 032 060 092 1,28 1,68 212 259 309 362 418 476 537 600 666 733 875 1025
23,0 035 0,65 1,00 140 | 1,84 232 283 338 3,95 456 520 58 | 655 7,26 800 9,55 11,18
S
C C
v \'
1,5 1,5 1,5
C C S C
=|— =(—] 1+ «05<|—
se,V se,V . C h
ef ef ef
. ®
REV6 ENDEX
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS
MTP'A4 Influence of concrete edge distance ¥_,

] MTP-A4
M8 M10 M12 M16 M20
50 0,69
C > 008 Invalid value
60 0,67 0,70
70 0,65 0,68 0,70
80 0,63 0,66 0,68
v 85 0,62 0,65 0,68 0,72
90 0,62 0,64 0,67 0,71
0.20 100 0,60 0,63 0,65 0,69 0,72
wc,V = % 105 0,60 0,62 0,65 0,69 0,72
110 0,59 0,62 0,64 0,68 0,71
120 0,58 0,61 0,63 0,67 0,70
125 0,58 0,60 0,63 0,66 0,69
128 0,57 0,60 0,62 0,66 0,69
130 0,57 0,60 0,62 0,66 0,69
135 0,57 0,59 0,62 0,65 0,68
140 0,56 0,59 0,61 0,65 0,68
150 0,56 0,58 0,60 0,64 0,67
160 0,55 0,57 0,60 0,63 0,66
170 0,54 0,57 0,59 0,62 0,65
175 0,54 0,56 0,59 0,62 0,65
180 0,54 0,56 0,58 0,62 0,64
190 0,53 0,55 0,58 0,61 0,64
200 0,53 0,55 0,57 0,60 0,63
210 0,52 0,54 0,56 0,60 0,62
220 0,52 0,54 0,56 0,59 0,62
230 0,51 0,53 0,55 0,59 0,61
240 0,51 0,53 0,55 0,58 0,61
250 0,50 0,53 0,54 0,58 0,60
260 0,50 0,52 0,54 0,57 0,60
270 0,49 0,52 0,54 0,57 0,59
280 0,49 0,51 0,53 0,56 0,59
290 0,49 0,51 0,53 0,56 0,59
300 0,48 0,51 0,53 0,56 0,58

INDEX REV6

A PERFECT FIXING



=

MECHANICAL ANCHORS

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

Non-cracked concrete

Cracked concrete

Influence of reinforcements ¥

Without perimetral
reinforcements

1
1

Perimetral
reinforcements
> @12 mm

1
1,2

Perimetral
reinforcements with
brackets < 100 mm

1
1,4

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥,

10°  20°  30°
1,01 | 1,05 1,13

90°

h/c 0,15
Y 0,32

hVv

REV6

0,30
0,45

40°
1,24

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

MTP-A4
045 060 @ 0,75
0,5 063 0,71

0,90 = 1,05
0,77 0,84

1,20 1,35 =215
089 095 1,00

ENDEX'
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MT TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

MTP-A4

FIRE RESISTANCE

RF30
RF60
RF90
RF120

M8 M10
0,70 1,50
0,60 1,20
0,40 0,90
0,40 0,80

TENSION

M12

Characteristic Resistance®

M8
0,70
0,60
0,40
0,40

1,50
1,20
0,90
0,80

SHEAR

M12

M16
4,70

4,90
3,90

*The safety factor for design resistance under fire exposure is YM’ﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design

Resistance.

Maximum Load Recommended

TENSION

RF30

RF60

RF90
RF120

RANGE

Code

APA408075
APA408095
APA408115
APA408135
APA410090
APA410105
APA410115
APA410135
APA410165
APA410185
APA412110

APA412120

ENDEX'

A PERFECT FIXING

M8 M10
0,50 1,07
0,43 0,86
0,29 0,64
0,29 0,57

Size

M8 x 75 08
M8 x 95 @8
M8 x 115 @8
M8 x 135 @8
M10 x 90 @10
M10 x 105 @10
M10x 115010
M10x 135 @10
M10 x 165 @10
M10 x 185 @10
M12x 110 @12

M12 x 120 @12

M12
1,79
1,50
1,21
0,93

Maximum
thickness of
fixture

Axle letter
(length)

C

E

M16
3,36
2,79
2,21
1,79

100
100
100
100

100

600

600

400

400

400

300

200

200

200

150

200

200

M20
5,29
4,36
3,50
2,79

M8
0,50
0,43
0,29
0,29

Code

APA412130
APA412150
APA412180
APA412200
APA416125
APA416145
APA416175
APA416190
APA416220
APA420200
APA420240

APA420285

M10
1,07
0,86
0,64
0,57

Size

M12 x 130 @12
M12 x 150 @12
M12 x 180 @12
M12 x 200 @12
M16 x 125 @16
M16 x 145 @16
M16 x 175 @16
M16 x 190 @16
M16 x 220 @16
M20 x 200 @20
M20 x 240 @20

M20 x 285 @20

SHEAR

M12
1.79
1,50
1,21
0,93

Maximum
thickness of
fixture

102

147

M16
3,36
2,79
2,21
1,79

Axle letter
(length)

10

10

10

M20
5,29
4,36
3,50
2,79

200
100
150
150
100

100

REV6



MECHANICAL ANCHORS

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque,

for use in non cracked concrete

ETA Assessed Option 7. Zinc-plated shaft. Zinc-plated clip.

PRODUCT INFORMATION

DESCRIPTION
Metallic anchor, with male thread, expansion by
controlled torque.

OFFICIAL DOCUMENTATION

- AVCP-1219-CPR-00063.

- ETA 05/0242 option 7.

- Declaration of Performance DoP MTH.
- MFPA Fire Protection Assessment.

SIZES
Méx60 to M20x270.

DESIGN LOAD RANGE
From 5,3 to 34,3 kN (standard depth).
From 6,7 to 21,3 kN [reduced depth).

kg. I
BASE MATERIAL
Concrete class from C20/25 to C50/60 non-cracked.

Reinforced concrete

Stone Concrete

ASSESSMENTS
- Option 7 (Non-cracked concrete).

*
>k
* *
*,  *

e

ETA 05/0242

STRUCTURAL FIKINGS IN
UNCRACKED CONCRETE

REV6

APPLICATIONS

CHARACTERISTICS AND BENEFITS

« Easy installation.

- Use in non-craked concrete.

- Use for medium-heavy duty loads.

- Pre-installation or through the drill-hole of the fixture.

- Variety of lengths and diameters: flexibility in assembly.
- For static and quasi-static loads.

- Two installation depths in M8, M10, M12, M16 and M20,
allowing the use in thick anchor plates or in los thickness
base materials.

- Available at INDEXcal. (ugmumms
INDEX

MATERIALS LAL

Shaft: Cold-formed carbon steel, zinc-plated = 5 pm.
Washer: DIN 125 or DIN 9021, zinc-plated = 5 pm.
Nut: DIN 934, zinc-plated = 5 ym.

Clip: Cold-formed carbon steel, zinc-plated = 40 um.

Zz

» Anchor plates.

- Supports.

- Structures.

- Shelving

« Urban fitments.

- Protective fences.
- Catenaries.

- Elevators.

- Scaffolding fixing.

INDEX ¢

A PERFECT FIXING
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Standard depth

Reduced depth

MT

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

Vs

(mm?) Cone area section

(N/mm?)
(N/mm?)

(mm?) Cone area section

(N/mm?)
(N/mm?)

Chracteristic tension resistance

Yield strength

Chracteristic tension resistance
Yield Strength

MECHANICAL PROPERTIES
M6 M8
Cone area section
14,5 25,5
510 510
440 440
Threaded area section
20,1 36,6
510 510
440 440

INSTALLATION DATA

M10

46,5
510
440

58,0
510
440

M12

68,0
490
410

84,3
490
410

M14

100,2
490
410

115,0
490
410

M16

122,6

490
410

157,0

490
410

M20

216,3
460
375

245,0
490
410

SIZE
Code

ins

5
IN

= | = = =7 =] ea | =

=

IX

N »n N un

-

o
L

= = = =
H
3

o~

=

X 3
=

a
s
=

o
=
=

crsp

crsp

Nn _unw N unvu N un

Nominal diameter of drill bit
Installation torque moment

Diameter of clearance hole in the fixture

Minimum drill hole depth
Installation depth

Effective embedment depth
Minimum base material thickness

Maximum thickness of fixture®

Critical spacing
Critical edge distance

Critical distance (splitting)

Critical edge distance (splitting)

Minimum drill hole depth
Installation depth

Effective embedment depth
Minimum base material thickness

Maximum thickness of fixture*

Critical spacing
Critical edge distance

Critical distance (splitting)

Critical edge distance (splitting)

Minimum spacing
Minimum edge distance
Installation wrench

*L = Total anchor length

ENDEX'

A PERFECT FIXING

M6 M8 M10 M12 M14 M16 M20
AHO6XXX = AHO8XXX | AHTOXXX | AH12XXX = AH14XXX = AH16XXX = AH20XXX
[mm] 6 8 10 12 14 16 20
[Nm] 7 20 35 60 90 120 240
[mm] 7 9 12 14 16 18 22
[mm] 55 65 75 85 100 110 135
[mm] 49,5 59,5 66,5 77 91 103,5 125
[mm] 40 48 55 65 75 84 103
[mm] 100 100 110 130 150 168 206
[mm] L-58 L-70 L-380 L-92 L-108 L-122 L-147
[mm] 120 144 165 195 225 252 309
[mm] 60 72 83 98 113 126 155
[mm] 160 192 220 260 300 280 360
[mm] 80 96 110 130 150 140 180
[mm] 50 60 70 90 107
[mm] 46,5 53,5 62 84,5 97
[mm] 35 42 50 65 75
[mm] 100 100 100 130 150
[mm] L-57 L-67 L-77 L-103 L-121
[mm] 105 126 150 195 225
[mm] 53 63 75 98 113
[mm] 140 168 200 260 300
[mm] 70 84 100 130 150
[mm] 35 40 50 70 80 90 135
[mm] 35 40 50 70 80 90 135
10 13 17 19 22 24 30
A
<7
y ) 4 s
< b A
<7
= do
4 A
hef < g
< hnom A
A
h1
Prnin REV6




MECHANICAL ANCHORS

TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

INSTALLATION PRODUCTS INSTALLATION MTH
Hammer drill ( Y ( p )
e »

BHDSXXXXX | Concrete Drill bits

MOBOMBA Blow pump

MORCEPKIT = Cleaning Brush
DOMTAXX Installation hammering tool 3

Torque wrench

Hexagonal socket

L e

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance

or spacing

Characteristic Resistance N, y V,,

TENSION SHEAR
Size M6 M8 M10 M12 M14 M16 M20 Size M6 M8 M10 M12 M14 M16 M20
N, ' Standard depth [kN] 74 130 190 258 320 379 514 V, Standarddepth [kN] 51 93 147 20,6 281 384 563
N, 'Reduceddepth [kN] - 100 134 174 258 320V, Reduceddepth [kN] - 102 134 174 384 63,9

Design Resistance N, y Ve,

TENSION SHEAR
Size M6 | M8 M10 M12 M14 M16 M20 Size M6 | M8 M10 M12 M14 | M16 M20
N, Standard depth [kN] 53 ' 93 12,7 17,2 21,3 252 343 V., Standard depth [kN] 4,1 7.4 11,8 165 22,5 30,7 450
N, Reduced depth |[kN] - | 67 89 116 17,2 21,3 Vg, Reduceddepth |[kN] - 68 89 116 30,7 42,6

Maximum Loads Recommended N yV

rec J Vrec
TENSION SHEAR

Size M6 = M8 M10 M12 M14 M16 M20 Size M6 = M8 M10 M12 M14 M16 M20

N_ Standard depth [kN] 3,8 66 90 123 152 180 245 V_ Standarddepth [kN] 2,9 53 84 118 161 219 322

N Reduced depth |[kN] - | 48 64 83 - 123152 V,_ Reduceddepth [kN] - 49 64 83 21,9 30,4

rec

Simplified calculation method
European Technical Assessment 05/0242

Simplified version of the calculation method according to
Eurocode 2 EN 1992-4. Resistance is calculated according
to the data shown in assessment 05/0242.

- Influence of concrete strength.

- Influence of edge distance.

- Influence of spacing between anchors.
- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.

- Valid for a group of two anchors.

INDEX
CAL

REV6

The calculation method is based on the following simplification:
Different loads do not act on individual anchors, without
eccentricity.

INDEXcal

For a more accurate calculation and to take more
constructive provisions into account, we recommend
using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com

ENDEX

A PERFECT FIXING
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TECHNICAL GUIDE
MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTH

TENSION LOADS

- Steel design resistance: Negs
- Pull-out design resistance: Negp = N, © Y
- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |
» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp kIJc’Sp Yo Y ®
Steel Design resistance
NRd,s
Size M6 M8 M10 M12 M14 M16 M20
N°,  Standard depth [kN] 53 9,3 16,9 23,8 35,1 42,9 71,1

Pull-out design resistance

Neap = N * Y
Size M6 M8 M10 M12 M14 M16 M20
N, | Standard depth IkN] 2 * 12,6 * o P @
N, = Reduced depth [kN] - 6.6 * * i P "

* Pull-out failure is not decisive.

Concrete cone design resistance
= 0 . . . .
c N Rd,c qu qu,N ch,N v

N

Rd,

re,N

Concrete splitting design resistance*

NRd.SP = NORd,c : qu : qJS.Sp : qJC.SP : LI"re.N : th.SP
Size M6 M8 M10 M12 M14 M16 M20
N | Standard depth [kN] 8,3 10,9 13,4 17,2 21,3 25,2 34,3 N
N°,,. | Reduced depth kN 68 | 89 116 - | 172 213 T
*Concrete splitting design resistance must only be considered for non-cracked concrete. " E D : i

R

b,

,oow

s e T . -
R -
VoL

oL

boe "

INDEX REV6
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MECHANICAL ANCHORS

TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

Coefficients of influence

C

Influence of concrete strength in concret cone and splitting failure ¥,

b

REV6

Influence of concrete strength resistance in pul-out failure ¥_

C20/25
C30/37
C 40/50
C50/60

C20/25
C30/37
C 40/50
C50/60

M6

M6

M8

M8

M10

M10

M12
1,00
1,22
1,41

M12
1,00
1,22
1,41
1,58

M14

M14

M16

M16

M20

M20

4 K > 4
f [
v e a S RN
- v v <
A B S S
- A L
- .
v & o \d T
NS
< .
s > LIRS
v > IS - v 4a IN

INDEX
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TECHNICAL GUIDE
MT

Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

MTH Influence of spacing (concrete cone) ¥,
MTH. Standard depth
s [mm]
M6 M8 M10 M12 M14 M16 M20
35 0,65
N 40 0,67 0,64
50 0,71 0,67 0,65 lid val
55 0,73 0,69 0,67 Invalid value
60 0,75 0,71 0,68
65 0,77 0,73 0,70
70 0,79 074 0,71 0,68
80 0,83 0,78 074 0,71
85 0,85 0,80 0,76 0,72 0,69
S 90 0,88 0,81 0,77 073 0,70
100 0,92 0,85 0,80 0,76 0,72 0,70
105 0,94 0,86 0,82 0,77 0,73 0,71
Y =05+ ; <1 110 0,96 0,88 0,83 0,78 0,74 0,72
sN ! . - 120 1,00 0,92 0,86 0,81 0,77 0,74
N 125 0,93 0,88 0,82 0,78 0,75
126 0,94 0,88 0,82 0,78 0,75
128 0,94 0,89 0,83 0,78 0,75
130 0,95 0,89 0,83 0,79 0,76
135 0,97 0,91 0,85 0,80 0,77 0,72
144 1,00 0,94 0,87 0,82 0,79 0,73
150 0,95 0,88 0,83 0,80 0,74
165 1,00 0,92 0,87 0,83 0,77
170 0,94 0,88 0,84 0,78
180 0,96 0,90 0,86 0,79
195 1,00 0,93 0,89 0,82
200 0,94 0,90 0,82
210 0,97 0,92 0,84
220 0,99 0,94 0,86
225 1,00 0,95 0,86
252 1,00 0,91
255 Value without reduction = 1 0,91
260 0,92
300 0,99
309 1,00
MTH. Reduced depth
s [mm]
M6 M8 M10 M12 M14 M16 M20
40 0,69
50 0,74 0,70
55 0,76 0,72 lid val
- 079 0.74 Invalid value
65 0,81 0,76
70 0,83 0,78 0,73
80 0,88 0,82 0,77
85 0,90 0,84 078
90 0,93 0,86 0,80 0,73
100 0,98 0,90 0,83 0,76
105 1,00 0,92 0,85 0,77
110 0,94 0,87 0,78
120 0,98 0,90 0,81
125 1,00 0,92 0,82
126 1,00 0,92 0,82
128 0,93 0,83
130 0,93 0,83
135 0,95 0,85 0,80
144 0,98 0,87 0,82
150 1,00 0,88 0,83
165 0,92 0,87
170 0,94 0,88
180 0,9 0,90
195 1,00 0,93
200 Value without reduction = 1 0,94
210 0,97
220 0,99
225 1,00

INDEX REV6
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MT

Through-bolt anchor for heavy duty

Influence of spacing (concrete splitting) ¥,

MTH. Standard depth

s [mm]

M6 M8 M10 M12 M14
35 0,61
40 0,63 0,60
50 0,66 0,63 0,61
55 0,67 0,64 0,63
60 0,69 0,66 0,64
65 0,70 0,67 0,65
70 0,72 0,68 0,66 0,63
80 0,75 0,71 0,68 0,65 0,63
85 0,77 0,72 0,69 0,66 0,64
90 0,78 0,73 0,70 0,67 0,65
100 0,81 0,76 0,73 0,69 0,67
110 0,84 0,79 0,75 0,71 0,68
125 0,89 0,83 0,78 0,74 0,71
128 0,90 0,83 0,79 0,75 0,71
135 0,92 0,85 0,81 0,76 0,73
140 0,94 0,86 0,82 0,77 0,73
150 0,97 0,89 0,84 0,79 0,75
160 1,00 0,92 0,86 0,81 0,77
165 0,93 0,88 0,82 0,78
168 0,94 0,88 0,82 0,78
180 0,97 0,91 0,85 0,80
192 1,00 0,94 0,87 0,82
200 0,95 0,88 0,83
210 0,98 0,90 0,85
220 1,00 0,92 0,87
260 1,00 0,93
280 0,97
288 0,98
300 1,00
336 Value without reduction = 1
350
360

MTH. Reduced depth
s [mm]

M6 M8 M10 M12 M14
40 0,64
50 0,68 0,65
55 0,70 0,66
60 0,71 0,68
65 0,73 0,69
70 0,75 0,71 0,68
80 0,79 0,74 0,70
85 0,80 0,75 0,71
90 0,82 0,77 0,73
100 0,86 0,80 0,75
110 0,89 0,83 0,78
125 0,95 0,87 0,81
128 0,96 0,88 0,82
135 0,98 0,90 0,84
140 1,00 0,92 0,85
150 0,95 0,88
160 0,98 0,90
165 0,99 0,91
168 1,00 0,92
180 0,95
192 0,98
200 1,00
210
220
260 Value without reduction = 1
280
288
300

REV6

M16

Invalid value

0,66
0,68
0,70
0,72
0,73
0,74
0,75
0,77
0,79
0,79
0,80
0,82
0,84
0,86
0,88
0,89
0,96
1,00

M16

Invalid value

0,67
0,69
0,71
0,74
0,75
0,76
0,77
0,79
0,81
0,82
0,82
0,85
0,87
0,88
0,90
0,92
1,00

M20

0,69
0,69
0,71
0,72
0,73
0,73
0,75
0,77
0,78
0,79
0,81
0,86
0,89
0,90
0,92
0,97
0,99
1,00

M20

0,73
0,73
0,75
0,77
0,78
0,78
0,80
0,82
0,83
0,85
0,87
0,93
0,97
0,98
1,00

Y

Si

MTH

= 05+— <1
sp .

crsp

ENDEX
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MT

Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

MTH Influence of concrete edge distance (splitting) ¥,
MTH. Standard depth
¢ [mm]
M6 M8 M10 M12 M14 M16 M20
N 35 0,60
40 0,64 0,58
50 0,72 0,65 0,61 Invalid value
60 0,81 0,72 0,67
65 0,86 0,76 0,70
70 0,90 0,79 0,73 0,66
75 0,95 0,83 0,76 0,69
80 1,00 0,87 0,79 0,71 0,66
¢ 83 0,89 0,81 0,73 0,67
W 20354+ 0,5-¢ L 015 2 <1 84 0,90 0,82 0,74 0,68
csp Cosp ot 85 0,91 0,83 0,74 0,68
90 0,95 0,86 0,77 0,70 0,73
9% 1,00 0,90 0,80 0,73 0,76
100 0,93 0,82 0,75 0,78
105 0,96 0,85 0,77 0,81
110 1,00 0,88 0,80 0,84
125 0,97 0,87 0,92
128 0,99 0,89 0,93
130 1,00 0,90 0,94
135 0,92 0,97 0,81
140 0,95 1,00 0,83
144 0,97 0,85
150 Value without reduction = 1 1,00 0,87
168 0,95
175 0,98
180 1,00

MTH. Reduced depth

¢ fmm] M6 M8 M10 M12 M14 M16 M20
40 0,68
50 0,78 0,70
60 0,89 0,78 Invalid value
65 0,94 0,83
70 1,00 0,87 0,77
75 0,92 0,81
80 0,9 0,85
83 0,99 0,87
84 1,00 0,88
85 0,88
90 0,92 0,77
96 0,97 0,80
100 1,00 0,82
105 0,85
110 0,88
125 0,97
128 0,99
130 Value without reduction = 1 1,00
135 0,92
144 0,97
150 1,00
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TECHNICAL GUIDE
MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Influence of concrete edge distance (concrete cone) ¥, MTH

MTH. Standard depth

M6 M8 M10 M12 M14 M16 M20
35 0,69
40 0,75 0,67
50 0,87 0,77 0,71 Invalid value
53 0,91 0,80 0,73
60 1,00 0,87 0,79
63 0,90 0,82
65 0,92 0,83
70 0,98 0,88 0,78
72 1,00 0,90 0,80
75 0,92 0,82 . .2
80 0,97 0,86 0,78 lic,N= 035+ O'CS =+ 0’25 : <
N N
83 1,00 0,88 0,80
85 0,90 0,81
E) 0,94 0,84 0,78
%8 1,00 0,90 0,83
100 0,91 0,84
105 0,94 0,87
110 0,98 0,90
13 1,00 0,92
125 0,99
126 1,00
128 Value without reduction = 1
135 0,90
150 0,97
155 1,00

¢ [mm]

MTH. Reduced depth

M6 M8 M10 M12 M14 M16 M20
40 0,81
50 0,96 0,84
53 1,00 0,88 Invalid value
60 0,96
63 1,00
65
70 0,95
72 0,97
75 1,00
80
83
85
E) 0,94
%8 1,00
100
105
110
13

¢ [mm]

125 Value without reduction = 1

126

128

135 1,00

REV6 INDEX o7
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS

Influence of reinforcements ¥

MTH. Standard depth

M6 M8 M10 M12 M14 M16 M20
0,70 0,74 0,77 0,82 0,87 0,92 1,00
Yeen MTH. Reduced depth
M6 M8 M10 M12 M14 M16 M20
0,67 0,71 0,75 - 0,83 0,88

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af, =
1 factor may be applied.

Influence of base material thickness ¥, ®

MTH

Y., h/hef 2,00 220 240 2,60 280 3,00 320 340 3,60 =368
LI’hsp 1,00 1 1,07 | 1,13 1 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50
' 23
h h
J ¥, =< > <15
#-\2-h
ef
SHEAR LOADS
- Steel design resistance without lever arm: V,,
« Pry-out design resistance: VRd,cp =k- NCac
- Concrete edge design resistance: Veae =Voac ¥ s Yoor * You * Yrov = Yau = Yoy
Steel design resistance
de,s ';A' T
Size M6 M8 M10 M12 M14 M16 M20
Vigs | Standard depth [kN] 4,1 7.4 11,8 16,5 22,5 30,7 45,0 .
Vegs | Reduced depth [kN] - 7.4 11,8 16,5 - 30,7 45,0
Pry-out design resistance™ (h v
VRd,cp = k ° NoRd,c . ‘ 'A‘ B I; VA.
Size M6 M8 M0 M12 M4 | Mi6 | M20 N E .
k (Standard depth) 1 1 1 2 2 2 2 R =
k (Reduced depth) - 1 1 2 - 2 2

* N, Concrete cone design resistance for tension loads

a

Concrete edge resistance .
Veae =Vorae " ¥t Yeov * You * Yeow * Yo - Yy : . >4 4 ,‘;V_'
Size M6 M8 M0 M12 M14 | Mi6 | M20 E L
Ve Standard depth [kN] 46 6.2 7,7 10,2 12,9 15,6 21,8 R
Ve | Reduced depth [kN] - 3,6 4,9 6,5 - 10,1 12,8
9 INDEX REV
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Coefficients of influence

Influence of concrete strength in concrete edge failure ¥, Y
M6 M8 MIO | M2 M14 Ml | M20 LT e T
C20/25 1,00 LT e T T
" v LT v . Lo
C30/37 1,22 A A
l‘IJb

C 40/50 1,41
lpb = fck,cube > 1
C 50/60 1,55 25
Influence of edge distance and spacing ¥, ,

FOR ONE ANCHOR ONLY

c¢h, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

ef

Isolated 0,35 = 0,65 1,00 140 184 232 283 338 395 45 | 520 586 655 7,26 800 955 11,18
FOR TWO ANCHORS

c¢h, 050 075 1,00 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

10 024 043 067 093 122 154 189 225 264 304 346 391 437 484 533 636 745

15 027 049 075 105138 1,74 212 253 29 342 390 439 491 545 6,00 7,16 839

slc
!\)
o
=]
N
[te)

054 08 116 153 193 236 281 329 380 433 488 546 605 667 795 932
25 032060 092 128 168 212 259 309 362 418 476 537 600 666 733 875 10,25

230 035 065 100 140 184 232 28 338 39 45 520 58 655 726 800 955 11,18

1.5 1.5 1.5

se,V se,V .
ef h ef 3 c

REV6 INDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS
MTH Influence of concrete edge distance ¥_,

¢ [mm] MTH

M6 M10 M10 M12 M14 M16 M20

35 0,70
C 40 0,68 0,72
45 0,67 0,71
50 0,65 0,69 0,72 Invalid value
55 0,64 0,68 0,71
v 60 0,63 0,67 0,70
70 0,61 0,65 0,68 0,70
0.20 80 0,60 0,63 0,66 0,68 0,71
ch,V = % 85 0,59 0,62 0,65 0,68 0,70

90 0,58 0,62 0,64 0,67 0,69 0,71
100 0,57 0,60 0,63 0,65 0,67 0,69
105 0,56 0,60 0,62 0,65 0,67 0,69
110 0,56 0,59 0,62 0,64 0,66 0,68
120 0,55 0,58 0,61 0,63 0,65 0,67
125 0,54 0,58 0,60 0,63 0,65 0,66
128 0,54 0,57 0,60 0,62 0,64 0,66
130 0,54 0,57 0,60 0,62 0,64 0,66
135 0,54 0,57 0,59 0,62 0,64 0,65 0,68
140 0,53 0,56 0,59 0,61 0,63 0,65 0,68
150 0,53 0,56 0,58 0,60 0,62 0,64 0,67
160 0,52 0,55 0,57 0,60 0,61 0,63 0,66
170 0,51 0,54 0,57 0,59 0,61 0,62 0,65
175 0,51 0,54 0,56 0,59 0,60 0,62 0,65
180 0,51 0,54 0,56 0,58 0,60 0,62 0,64
190 0,50 0,53 0,55 0,58 0,59 0,61 0,64
200 0,50 0,53 0,55 0,57 0,59 0,60 0,63
210 0,49 0,52 0,54 0,56 0,58 0,60 0,62
220 0,49 0,52 0,54 0,56 0,58 0,59 0,62
230 0,48 0,51 0,53 0,55 0,57 0,59 0,61
240 0,48 0,51 0,53 0,55 0,57 0,58 0,61
250 0,47 0,50 0,53 0,54 0,56 0,58 0,60
260 0,47 0,50 0,52 0,54 0,56 0,57 0,60
270 0,47 0,49 0,52 0,54 0,55 0,57 0,59
280 0,46 0,49 0,51 0,53 0,55 0,56 0,59
290 0,46 0,49 0,51 0,53 0,55 0,56 0,59
300 0,46 0,48 0,51 0,53 0,54 0,56 0,58

100 INDEX REV6
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Through-bolt anchor for heavy duty

Non-cracked concrete

Influence of reinforcements ¥

Without perimetral
reinforcements

1

Perimetral
reinforcements
> @12 mm

1

Perimetral
reinforcements with
brackets < 100 mm

1

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥_

10°  20°  30°
1,01 | 1,05 1,13

90°

hic 0,15
Y 0,32

hVv

REV6

0,30
0,45

40°
1,24

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

0,45 | 0,60
0,55 0,63

MTH
0,75
0,71

0,90 = 1,05
0,77 0,84

1,20 0 1,35 | 215
089 095 1,00

ENDEX'
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

MTH

FIRE RESISTANCE

Characteristic Resistance™

TENSION SHEAR
M6 M8 M10 M12 M14 M16 M20 M6 M8 M10 M12 M14 M16 M20
RF30 - 0,8 1,5 2,4 33 4,5 7,0 - 0,8 1,5 2,4 33 4,5 7,0
RF60 = 0,7 1,2 2,0 2,7 3,6 57 = 0,7 1,2 2,0 2,7 3,6 57
RF90 - 0,5 1,0 1,5 2,0 2,7 4,3 - 0,5 1,0 1,5 2,0 2,7 4,3
RF120 - 0,5 0,8 1,2 1,7 23 3,6 - 0,5 0,8 1,2 1,7 23 3,6
*The safety factor for design resistance under fire exposure is “/Mvﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design
Resistance.
TENSION SHEAR
M6 M8 M10 M12 M14 M16 M20 M6 M8 M10 M12 M14 M16 M20
RF30 - 0,6 1,1 1,7 2,4 3,2 5.0 - 0,6 1,1 1,7 2,4 3,2 5,0
RF60 = 0,5 0,9 1,4 1,9 2,6 4,0 = 0,5 0,9 1,4 1,9 2,6 4,0
RF90 - 04 0,7 11 1,4 2,0 31 - 04 0,7 11 1,4 2,0 31
RF120 ® 0,3 0,6 0,9 1,2 1,6 2,6 o 03 0,6 09 1,2 1,6 2,6
o Fire resitance values are not covered by ETA.
RANGE
Code e Mo ekt g Code e Maimmbida, Melter g
AH06060 M6 x 60 06 2 B 200 1.200 AH10170 M10x 170 @10 90 K 50 200
AH06070 M6 x 70 @6 12 C 200 1.200 AH10210 M10x 210 @10 130 N 50 150
AH06080 M6 x 80 @6 22 D 200 1.200 AH10230 M10x 230 @10 150 P 50 100
AH06090 M6 x 90 @6 32 E 200 1.200 AH12090 M12 x 90 @12 13 E 50 200
AH06100 M6 x 100 @6 42 E 200 800 AH12100 M12 x 100 @12 8 E 50 200
AH06110 M6 x 110 @6 52 F 200 800 AH12110 M12x 110 @12 18 F 50 200
AH06120 M6 x 120 96 62 G 100 600 AH12120 M12x 120 @12 28 G 50 200
AH06130 M6 x 130 96 72 H 100 600 AH12130 M12x 130 @12 38 H 50 200
AH06140 M6 x 140 96 82 | 100 400 AH12140 M12 x 140 @12 48 | 50 200
AH06150 M6 x 150 96 92 | 100 400 AH12160 M12 x 160 @12 68 J 50 100
AH06160 M6 x 160 06 102 J 100 400 AH12180 M12 x 180 @12 88 L 50 150
AH06170 M6 x 170 96 112 K 100 400 AH12200 M12 x 200 @12 108 M 50 100
AH06180 M6 x 180 06 122 L 100 300 AH12220 M12 x 220 @12 128 0 50 100
AH08060 M8 x 60 @8 3 B 100 600 AH12250 M12 x 250 @12 158 Q 25 50
AH08075 M8 x 75 @8 5 C 100 600 AH14120 M14x 120 @14 12 G 25 100
AHO08090 M8 x 90 @8 20 E 100 600 AH14145 M14 x 145 @14 37 | 25 100
AH08100 M8 x 100 @8 30 E 100 400 AH14170 M14x 170 @14 62 K 25 100
AH08115 M8 x 115 @8 45 G 100 400 AH14220 M14 x 220 @14 112 0 25 75
AH08120 M8 x 120 @8 50 G 100 400 AH14250 M14 x 250 @14 142 Q 25 50
AH08130 M8 x 130 @8 60 H 100 400 AH16125 M16 x 125 @16 3 G 25 100
AHO08155 M8 x 155 @8 85 J 100 200 AH16145 M16 x 145 @16 23 | 25 100
AH10070 M10x 70 @10 3 C 100 400 AH16170 M16 x 170 @16 48 K 25 50
AH10080 M10x 80 @10 13 D 100 400 AH16220 M16 x 220 @16 98 0 25 50
AH10090 M10x 90 @10 10 E 100 400 AH16250 M16 x 250 @16 128 Q 25 50
AH10100 M10x 100 @10 20 E 100 400 AH16280 M16 x 280 @16 158 S 25 50
AH10120 M10x 120 @10 40 G 50 300 AH20170 M20 x 170 @20 23 K 20 40
AH10140 M10x 140 @10 60 | 50 200 AH20220 M20 x 220 @20 73 0 20 40
AH10150 M10x 150 @10 70 | 50 200 AH20270 M20 x 270 @20 123 S 20 40
AH10160 M10x 160 @10 80 J 50 200

102 EINDEX REV6
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Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque,

for use in non cracked concrete

ETA Assessed Option 7. Atlantis shaft. Atlantis clip.

PRODUCT INFORMATION

DESCRIPTION
Metallic anchor, with male thread, expansion by
controlled torque.

OFFICIAL DOCUMENTATION

- AVCP-1219-CPR-00063.

- ETA 05/0242 option 7.

- Declaration of Performance DoP MTH.
- MFPA Fire Protection Assessment.

SIZES
Méx60 to M20x270.

From 5,3 to 34,3 kN (standard depth).

DESIGN LOAD RANGE I
From 6,7 to 21,3 kN [reduced depth). J

BASE MATERIAL

Concrete class from C20/25 to C50/60 non-cracked.

Stone Concrete Reinforced concrete

ASSESSMENTS
- Option 7 (Non-cracked concrete).

*
>k
* *
*,  *

e

ETA 05/0242

STRUCTURAL FIKINGS IN
UNCRACKED CONCRETE

REV6

CHARACTERISTICS AND BENEFITS

« Easy installation.

- Use in non-craked concrete.

- Use for medium-heavy duty loads.

- Pre-installation or through the drill-hole of the fixture.

- Variety of lengths and diameters: flexibility in assembly.
- For static and quasi-static loads.

- Two installation depths in M8, M10, M12, M16 and M20,
allowing the use in thick anchor plates or in los thickness
base materials.

- Available at INDEXcal. (ugmumms

CAL

MATERIALS

Shaft: Cold-formed carbon steel, Atlantis = 8 um.

Washer: DIN 125 or DIN 9021, Atlantis = 8 ym.  #ATH

Nut: DIN 934, Atlantis = 8 um. it

Clip: Cold-formed carbon steel, Atlantis = 8 um. "

APPLICATIONS
» Anchor plates.

- Supports.

- Structures.

- Shelving

« Urban fitments.

- Protective fences.
- Catenaries.

- Elevators.

- Scaffolding fixing.

INDEX 103
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Standard depth

Reduced depth

MT

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

Vs

(mm?) Cone area section
(N/mm?) | Chracteristic tension resistance
(N/mm?) ' Yield strength

(mm?) Cone area section
(N/mm?)  Chracteristic tension resistance
(N/mm?)  Yield Strength

MECHANICAL PROPERTIES
M6 M8
Cone area section
14,5 25,5
510 510
440 440
Threaded area section
20,1 36,6
510 510
440 440

INSTALLATION DATA

M10

46,5
510
440

58,0
510
440

M12

68,0
490
410

84,3
490
410

M16

122,6
490
410

157,0
490
410

M20

216,3
460
375

245,0
490
410

SIZE
Code

ins

5
IN

= | = = =7 =] ea | =

=

IX

N »n N un

-

o
L

= = = =
H
3

o~

=

X 3
=

a
s
=

=y
=
=

crsp

crsp

Nn U N unvu N un

ENDEX'

Nominal diameter of drill bit
Installation torque moment
Diameter of clearance hole in the fixture
Minimum drill hole depth
Installation depth

Effective embedment depth
Minimum base material thickness
Maximum thickness of fixture*
Critical spacing

Critical edge distance

Critical distance (splitting)
Critical edge distance (splitting)
Minimum drill hole depth
Installation depth

Effective embedment depth
Minimum base material thickness
Maximum thickness of fixture*
Critical spacing

Critical edge distance

Critical distance (splitting)
Critical edge distance (splitting)
Minimum spacing

Minimum edge distance
Installation wrench

*L = Total anchor length

M6 M8 M10 M12
AHO6XXX AHO8XXX AHT0XXX AH12XXX
[mm] 6 8 10 12
[Nm] 7 20 35 60
[mm] 7 9 12 14
[mm] 55 65 75 85
[mm] 49,5 59,5 66,5 77
[mm] 40 48 55 65
[mm] 100 100 110 130
[mm] L-58 L-70 L-80 L-92
[mm] 120 144 165 195
[mm] 60 72 83 98
[mm] 160 192 220 260
[mm] 80 96 110 130
[mm] 50 60 70
[mm] 46,5 53,5 62
[mm] 35 42 50
[mm] 100 100 100
[mm] L-57 L-67 L-77
[mm] 105 126 150
[mm] 53 63 75
[mm] 140 168 200
[mm] 70 84 100
[mm] 35 40 50 70
[mm] 35 40 50 70
10 13 17 19
4
. LA -
< g Pl
<
> do
2T hyy . P ]
< hnom A
P 4 )
hy
hmir‘u

A PERFECT FIXING

M16

AH16XXX

16
120
18
110
103,5

168
L-122
252
126

M20
AH20XXX
20
240
22
135
125
103
206
L-147
309
155

150
135
135

REV6



TECHNICAL GUIDE
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Hammer drill
e »

BHDSXXXXX | Concrete Drill bits
MOBOMBA Blow pump
MORCEPKIT  Cleaning Brush

DOMTAXX Installation hammering tool

Torque wrench

Hexagonal socket st (et

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance
or spacing

Characteristic Resistance N, y V,,

TENSION SHEAR
Size M6 M8 MI10 M12 M16  M20 Size M6 M8 M10 M12 M16  M20
A\ Standard depth [kN] 7,4 13,0 19,0 258 379 514 Vi Standard depth [kN] = 5,1 93 14,7 206 384 56,3
N, Reduceddepth ~[kN]| - | 100 134 174 258 320 V. Reduceddepth [kN] - | 102 134 174 384 639
TENSION SHEAR
Size M6 M8 M10 M12 M16 M20 Size M6 M8 M10 M12 M16 M20

N., Standard depth [kN] ' 53 93 127 172 252 343 V., Standard depth [kN] 41 74 11,8 165 30,7 | 450

Rd Rd

N.,  Reduced depth [kN] ' - 67 89 116 172 213 V.,  Reduced depth [kN] - 68 89 116 30,7 426

Rd Rd

Maximum Loads Recommended N yV

rec rec

TENSION SHEAR
Size M6 = M8 M10 M12 Ml6 M20 Size M6 M8 M10 M12 Ml6 M20
N | Standard depth [kN] 38 66 90 123 180 245 V__ Standard depth [kN]' 29 53 | 84 11,8 219 322

rec rec

N Reduceddepth [kN]| - | 48 64 83 | 123 152 V_ Reduceddepth [kN] - | 49 | 64 83 219 304

rec

Simplified calculation method
European Technical Assessment 05/0242

Simplified version of the calculation method according to The calculation method is based on the following simplification:
Eurocode 2 EN 1992-4. Resistance is calculated according Different loads do not act on individual anchors, without

to the data shown in assessment 05/0242. eccentricity.
. ugnmms)  INDEXcal
-:nguence 0; cgncrgltetstrength_ For a more accurate calculation and to take more
o6 Sl e CAL J constructive provisions into account, we recommend

- Influence of spacing between anchors.
- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.

- Valid for a group of two anchors.

using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com

REV6 INDEX

A PERFECT FIXING

105



106

MT TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

TENSION LOADS

- Steel design resistance: Negs

- Pull-out design resistance: Negp = N, © Y

- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |

» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp kIJc’Sp Yo Y ®

NRd,s
Size M6 M8 M10 M12 M16 M20
N°,,  Standard depth [kN] 5,3 9,3 16,9 23,8 42,9 711

Pull-out design resistance

Neap = N * Y
Size Mé M8 M10 M12 M16 M20
N, | Standard depth [kN] 2 * 12,6 * * e
N°, | Reduced depth [kN] - 6.6 * * x .

* Pull-out failure is not decisive.

Concrete cone design resistance
= 0 . . . .
c N Rd,c qu qu,N ch,N v

N

Rd, re,N

Concrete splitting design resistance*

NRd.SP = NORd,c : qu : qJS.Sp : qJC.SP : LI"re.N : th.SP
Size M6 M8 M10 M12 M16 M20
N Standard depth [kN] 8,3 10,9 13,4 17,2 25,2 34,3
N Reduced depth [kN] - 6,8 8,9 11,6 17,2 21,3

*Concrete splitting design resistance must only be considered for non-cracked concrete.
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Through-bolt anchor for heavy duty

Coefficients of influence

Influence of concrete strength resistance in pul-out failure ¥_

M6
C20/25
C30/37
C 40/50
C50/60

Influence of concrete strength in concret cone and splitting failure ¥,

M6
C20/25
C30/37
C 40/50
C50/60

REV6

M8

M8

M10

M10

1,00
1,22
1,41
1,58

1,00
1,22
1,41
1,58

M12

M12

M16

M16

M20

M20

4 K > 4
. te
S a S RN
v v <
A B S S
= A Z 4.
> .
v & o \d T
NS
< .
st . bl
v > a - v a., a
a N > a
- te
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

Influence of spacing (concrete cone) ¥._

MTH-AT. Standard depth

s [mm]
M6 M8 M10 M12 M16 M20
35 0,65
N 40 0,67 0,64
50 0,71 0,67 0,65 lid val
55 0,73 0,69 0,67 Invalid value
60 0,75 0,71 0,68
65 0,77 0,73 0,70
70 0,79 0,74 0,71 0,68
80 0,83 078 0,74 0,71
85 0,85 0,80 0,76 0,72
S 90 0,88 0,81 0,77 0,73
100 0,92 0,85 0,80 0,76 0,70
105 0,94 0,86 0,82 0,77 0,71
Yy = ()’5 + ; < 1 110 0,96 0,88 083 0,78 0,72
sN 2. 120 1,00 0,92 0,86 0,81 0,74
N 125 0,93 0,88 0,82 0,75
126 0,94 0,88 0,82 0,75
128 0,94 0,89 0,83 0,75
130 0,95 0,89 0,83 0,76
135 0,97 0,91 0,85 0,77 0,72
144 1,00 0,94 0,87 0,79 0,73
150 0,95 0,88 0,80 0,74
165 1,00 0,92 0,83 0,77
170 0,94 0,84 0,78
180 0,96 0,86 0,79
195 1,00 0,89 0,82
200 0,90 0,82
210 0,92 0,84
220 0,94 0,86
225 0,95 0,86
252 1,00 0,91
255 Value without reduction = 1 091
260 0,92
300 0,99
309 1,00
MTH-AT. Reduced depth
s [mm]
M6 M8 M10 M12 M16 M20
40 0,69
50 0,74 0,70
55 0,76 0,72 lid val
- 0.79 0.74 Invalid value
65 0,81 0,76
70 0,83 0,78 0,73
80 0,88 0,82 0,77
85 0,90 0,84 0,78
90 0,93 0,86 0,80 0,73
100 0,98 0,90 0,83 0,76
105 1,00 0,92 0,85 0,77
110 0,94 0,87 0,78
120 0,98 0,90 0,81
125 1,00 0,92 0,82
126 1,00 0,92 0,82
128 0,93 0,83
130 0,93 0,83
135 0,95 0,85 0,80
144 0,98 0,87 0,82
150 1,00 0,88 0,83
165 0,92 0,87
170 0,94 0,88
180 0,96 0,90
195 1,00 0,93
200 Value without reduction = 1 0,94
210 0,97
220 0,99
225 1,00

108 ENDEX REV6

A PERFECT FIXING



E MECHANICAL ANCHORS

TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

s [mm]

35
40
50
55
60
65
70
80
85
90
100
110
125
128
135
140
150
160
165
168
180
192
200
210
220
260
280
288
300
336
350
360

REV6

M6
0,61
0,63
0,66
0,67
0,69
0,70
0,72
0,75
0,77
0,78
0,81
0,84
0,89
0,90
0,92
0,94
0,97
1,00

M6

Influence of spacing (concrete splitting) ¥,

M8

0,60
0,63
0,64
0,66
0,67
0,68
0,71
0,72
0,73
0,76
0,79
0,83
0,83
0,85
0,86
0,89
0,92
0,93
0,94
0,97
1,00

Value without reduction = 1

M8
0,64
0,68
0,70
0,71
0,73
0,75
0,79
0,80
0,82
0,86
0,89
0,95
0,96
0,98
1,00

Value without reduction = 1

MTH-AT. Standard depth

M10

0,61
0,63
0,64
0,65
0,66
0,68
0,69
0,70
0,73
0,75
0,78
0,79
0,81
0,82
0,84
0,86
0,88
0,88
0,91
0,94
0,95
0,98
1,00

MTH-AT. Reduced depth

M10

0,65
0,66
0,68
0,69
0,71
0,74
0,75
0,77
0,80
0,83
0,87
0,88
0,90
0,92
0,95
0,98
0,99
1,00

M12

0,63
0,65
0,66
0,67
0,69
0,71
0,74
0,75
0,76
0,77
0,79
0,81
0,82
0,82
0,85
0,87
0,88
0,90
0,92
1,00

M12

0,68
0,70
0,71
0,73
0,75
0,78
0,81
0,82
0,84
0,85
0,88
0,90
0,91
0,92
0,95
0,98
1,00

M16

Invalid value

0,66
0,68
0,70
0,72
0,73
0,74
0,75
0,77
0,79
0,79
0,80
0,82
0,84
0,86
0,88
0,89
0,96
1,00

M16

Invalid value

0,67
0,69
0,71
0,74
0,75
0,76
0,77
0,79
0,81
0,82
0,82
0,85
0,87
0,88
0,90
0,92
1,00

M20

0,69
0,69
0,71
0,72
0,73
0,73
0,75
0,77
0,78
0,79
0,81
0,86
0,89
0,90
0,92
0,97
0,99
1,00

M20

0,73
0,73
0,75
0,77
0,78
0,78
0,80
0,82
0,83
0,85
0,87
0,93
0,97
0,98
1,00

Y

Si

=05+
sp

crsp

ENDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

Influence of concrete edge distance (splitting) ¥,

MTH-AT. Standard depth

¢ [mm]
M6 M8 M10 M12 M16 M20
N 35 0,60
40 0,64 0,58
50 0,72 0,65 0,61 Invalid value
60 0,81 0,72 0,67
65 0,86 0,76 0,70
70 0,90 0,79 0,73 0,66
75 0,95 0,83 0,76 0,69
80 1,00 0,87 0,79 0,71
¢ 83 0,89 0,81 0,73
v =035+ 05-c . 0,15 - cz£1 84 0,90 0,82 0,74
sp i Cmpz 85 0,91 0,83 0,74
20 0,95 0,86 0,77 0,73
% 1,00 0,90 0,80 0,76
100 0,93 0,82 0,78
105 0,96 0,85 0,81
110 1,00 0,88 0,84
125 0,97 0,92
128 0,99 0,93
130 1,00 0,94
135 0,97 0,81
140 1,00 0,83
144 0,85
150 Value without reduction = 1 0,87
168 0,95
175 0,98
180 1,00
MTH-AT. Reduced depth
¢ [mm]
M6 M8 M10 M12 M16 M20
40 0,68
50 0,78 0,70
60 0,89 0,78 Invalid value
65 0,94 0,83
70 1,00 0,87 0,77
75 0,92 0,81
80 0,96 0,85
83 0,99 0,87
84 1,00 0,88
85 0,88
%0 0,92 0,77
% 0,97 0,80
100 1,00 0,82
105 0,85
110 0,88
125 0,97
128 0,99
130 Value without reduction = 1 1,00
135 0,92
144 0,97
150 1,00

110 EINDEX REV6
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Influence of concrete edge distance (concrete cone) ¥,

MTH-AT. Standard depth

M6 M8 M10 M12 M16 M20
35 0,69
40 0,75 0,67
50 0,87 0,77 0,71 Invalid value
53 0,91 0,80 0,73
60 1,00 0,87 0,79
63 0,90 0,82
65 0,92 0,83
70 0,98 0,88 0,78
72 1,00 0,90 0,80

75 0,92 0,82 05-c .2
Y =035+—= + 0.15-¢
80 0,97 0,86 oN

83 1,00 0,88

85 0,90

90 0,94 0,78

98 1,00 0,83

100 0,84

105 0,87

110 0,90

113 0,92

125 0,99

126 1,00

128 Value without reduction = 1

135 0,90
150 0,97
155 1,00

¢ [mm]

~
|

MTH-AT. Reduced depth

M6 M8 M10 M12 M16 M20
40 0,81
50 0,96 0,84
53 1,00 0,88 Invalid value
60 0,96
63 1,00
65
70 0,95
72 0,97
75 1,00
80
83
85
90 0,94
98 1,00
100
105
110
113

¢ [mm]

125 Value without reduction = 1

126

128

135 1,00

REV6 INDEX 111
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Influence of reinforcements ¥

MTH-AT. Standard depth

M6 M8 M10 M12 M16 M20
0,70 0,74 0,77 0,82 0,92 1,00
Yeen MTH-AT. Reduced depth
M6 M8 M10 M12 M16 M20
0,67 0,71 0,75 0,83 0,88

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af, =
1 factor may be applied.

Influence of base material thickness ¥, ®

MTH-AT

Y., h/hef 2,00 220 240 2,60 280 3,00 320 340 3,60 =368
LIJh,sp 1,00 | 1,07 | 1,13 | 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50
' 23
h h
J ¥, =< > <15
#-\2-h
ef
SHEAR LOADS
- Steel design resistance without lever arm: V,,
« Pry-out design resistance: VRd,cp =k- NCac
- Concrete edge design resistance: Veae =Voac ¥ s Yoor * You * Yrov = Yau = Yoy
Steel design resistance
de,s ';A’ N
Size M6 M8 M10 M12 M16 M20
Vegs  Standard depth (kN] 4,1 7.4 1.8 16,5 30,7 45,0 L
Vegs | Reduced depth [kN] - 7,4 11,8 16,5 30,7 45,0
Pry-out design resistance™ (h v
VRd,cp = k ° NoRd,c . ‘ 'A‘ B I; VA.
Size M6 M8 M10 M12 M16 M20 N E .
k (Standard depth) 1 1 1 2 2 2 R =
k (Reduced depth) - 1 1 2 2 2

* N, Concrete cone design resistance for tension loads

a

Concrete edge resistance .
Vege =Vorae " ¥t Yeov * You * Yoow * Yo - Yy : . >4 4 ,‘;V_'
Size M6 M8 M0 MI2 M6 M20 R T R
Ve  Standard depth (kN] 4,6 6,2 7.7 10,2 15,6 21,8 LT IS
Ve | Reduced depth (kN] - 3,6 4,9 6,5 10,1 12,8
112 ENDEX REV6
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Coefficients of influence

Influence of concrete strength in concrete edge failure ¥, Y
M6 M8 M10 M12 M16 M20 LT e T
C 20125 1,00 LT e T T
By e, B e
C30/37 1,22 A A
l‘IJb

C 40/50 1,41
lpb = fck,cube > 1
C 50/60 1,55 25
Influence of edge distance and spacing ¥, ,

FOR ONE ANCHOR ONLY

c¢h, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

ef

Isolated 0,35 = 0,65 1,00 140 184 232 283 338 395 45 | 520 586 655 7,26 800 955 11,18
FOR TWO ANCHORS

c¢h, 050 075 1,00 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

10 024 043 067 093 122 154 189 225 264 304 346 391 437 484 533 636 745

15 027 049 075 105138 1,74 212 253 29 342 390 439 491 545 6,00 7,16 839

slc
!\)
o
=]
N
[te)

054 08 116 153 193 236 281 329 380 433 488 546 605 667 795 932
25 032060 092 128 168 212 259 309 362 418 476 537 600 666 733 875 10,25

230 035 065 100 140 184 232 28 338 39 45 520 58 655 726 800 955 11,18

1.5 1.5 1.5

se,V se,V .
ef h ef 3 c

REV6 INDEX

A PERFECT FIXING

113



TECHNICAL GUIDE
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Influence of concrete edge distance ¥_,

¢ [mm] MTH-AT
M6 M10 M10 M12 M16 M20
35 0,70
C 40 0,68 0,72
45 0,67 0,7
50 0,65 0,69 0,72 Invalid value
55 0,64 0,68 0,71
v 60 0,63 0,67 0,70
70 0,61 0,65 0,68 0,70
0,20 80 0,60 0,63 0,66 0,68
ch,V = % 85 0,59 0,62 0,65 0,68
90 0,58 0,62 0,64 0,67 0,71
100 0,57 0,60 0,63 0,65 0,69
105 0,56 0,60 0,62 0,65 0,69
110 0,56 0,59 0,62 0,64 0,68
120 0,55 0,58 0,61 0,63 0,67
125 0,54 0,58 0,60 0,63 0,66
128 0,54 0,57 0,60 0,62 0,66
130 0,54 0,57 0,60 0,62 0,66
135 0,54 0,57 0,59 0,62 0,65 0,68
140 0,53 0,56 0,59 0,61 0,65 0,68
150 0,53 0,56 0,58 0,60 0,64 0,67
160 0,52 0,55 0,57 0,60 0,63 0,66
170 0,51 0,54 0,57 0,59 0,62 0,65
175 0,51 0,54 0,56 0,59 0,62 0,65
180 0,51 0,54 0,56 0,58 0,62 0,64
190 0,50 0,53 0,55 0,58 0,61 0,64
200 0,50 0,53 0,55 0,57 0,60 0,63
210 0,49 0,52 0,54 0,56 0,60 0,62
220 0,49 0,52 0,54 0,56 0,59 0,62
230 0,48 0,51 0,53 0,55 0,59 0,61
240 0,48 0,51 0,53 0,55 0,58 0,61
250 0,47 0,50 0,53 0,54 0,58 0,60
260 0,47 0,50 0,52 0,54 0,57 0,60
270 0,47 0,49 0,52 0,54 0,57 0,59
280 0,46 0,49 0,51 0,53 0,56 0,59
290 0,46 0,49 0,51 0,53 0,56 0,59
300 0,46 0,48 0,51 0,53 0,56 0,58
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Non-cracked concrete

Influence of reinforcements ¥

Without perimetral
reinforcements

1

Perimetral
reinforcements
> @12 mm

1

Perimetral
reinforcements with
brackets < 100 mm

1

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥_

10°  20°  30°
1,01 | 1,05 1,13

90°

hic 0,15
Y 0,32

hVv

REV6

0,30
0,45

40°
1,24

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

MTH-AT
045 060 0,75
0,5 063 0,71

0,90 = 1,05
0,77 0,84

1,20 0 1,35 | 215
089 095 1,00

ENDEX'
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FIRE RESISTANCE
TENSION SHEAR
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
RF30 - 0,8 1,5 2,4 4,5 7,0 - 0,8 1,5 2,4 4,5 7,0
RF60 - 0,7 1,2 2,0 3,6 5,7 - 0,7 1,2 2,0 3,6 57
RF90 - 0,5 1,0 1,5 2,7 43 - 0,5 1,0 1,5 2,7 43
RF120 - 0,5 0,8 1.2 23 3,6 - 0,5 0,8 1,2 23 3,6
*The safety factor for design resistance under fire exposure is “{M’ﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design
Resistance.
TENSION SHEAR
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
RF30 - 0,6 1,1 1.7 3,2 5,0 - 0,6 11 1.7 3,2 5,0
RF60 - 0,5 0,9 1.4 2,6 4,0 - 0,5 0,9 1.4 2,6 4,0
RF90 - 0,4 0,7 11 2,0 31 - 04 0,7 11 2,0 3,1
RF120 = 0,3 0,6 09 1,6 2,6 = 0,3 0,6 09 1,6 2,6
o Fire resitance values are not covered by ETA.
RANGE
o i M tion. it o
AHAT06060 M6 x 60 @6 2 B 200 1.200 AHAT12090 M12 x 90 @12 13 E 50 200
AHAT06080 M6 x 80 @6 22 D 200 1.200 AHAT12100 M12 x 100 @12 8 E 50 200
AHAT06100 M6 x 100 @6 42 E 200 800 AHAT12110 M12x 110212 18 F 50 200
AHAT08060 M8 x 60 @8 3 B 100 600 AHAT12130 M12x 130 @12 38 H 50 200
AHATO08075 M8 x 75 @8 5 C 100 600 AHAT12140 M12 x 140 @12 48 H 50 200
AHAT08090 M8 x 90 28 20 E 100 600 AHAT12160 M12 x 160 @12 68 J 50 100
AHATO08115 M8 x 115 08 45 G 100 400 AHAT12180 M12 x 180 @12 88 L 50 150
AHAT08130 M8 x 130 08 60 H 100 400 AHAT12200 M12 x 200 @12 108 M 50 100
AHAT08155 M8 x 155 @8 85 J 100 200 AHAT12220 M12 x 220 @12 128 0 50 100
AHAT10070 M10x 70 @10 3 C 100 400 AHAT12250 M12 x 250 @12 158 Q 25 50
AHAT10080 M10x 80 @10 13 D 100 400 AHAT16125 M16 x 125216 3 G 25 100
AHAT10090 M10x 90 @10 10 E 100 400 AHAT16145 M16 x 145 @16 23 | 25 100
AHAT10100 M10x 100 @10 20 E 100 400 AHAT16170 M16 x 170 @16 48 K 25 50
AHAT10120 M10x 120 @10 40 G 50 300 AHAT16220 M16 x 220 @16 98 0 25 50
AHAT10140 M10x 140 @10 60 H 50 200 AHAT16250 M16 x 250 @16 128 Q 25 50
AHAT10150 M10x 150 @10 70 | 50 200 AHAT16280 M16 x 280 @16 158 S 25 50
AHAT10160 M10x 160 @10 80 J 50 200 AHAT20170 M20 x 170 @20 23 K 20 40
AHAT10170 M10x 170 @10 90 K 50 200 AHAT20220 M20 x 220 @20 73 0 20 40
AHAT10210 M10x 210210 130 N 50 150 AHAT20270 M20 x 270 @20 123 S 20 40

Non-assessed sizes for Fire Resistence.
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SECENEALACAUR Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque, MTH-A2

for use in non cracked concrete

ETA Assessed Option 7. A2 Stainless shaft. A2 Stainless clip.

PRODUCT INFORMATION

DESCRIPTION CHARACTERISTICS AND BENEFITS

Metallic anchor, with male thread, expansion by - Easy installation.

controlled torque. - Use in non-craked concrete.

OFFICIAL DOCUMENTATION - Use for medium-heavy duty loads.

- AVCP-1219-CPR-0006. - Pre-installation or through the drill-hole of the fixture.

- ETA 05/0242 Option 7. - Variety of lengths and diameters: flexibility in assembly.

- Declaration of Performance DoP MTH-A2

- MFPA Fire Protection Assessment. - For static and quasi-static loads.

- Two installation depths in M8, M10 and M12 allowing the use
SIZES in thick anchor plates or in los thickness base materials.

Méx45 to M20x220. - Available at INDEXcal.
- Version in A2 Stainless steel (AISI 304).

DESIGN LOAD RANGE .
From 6,0 to 27,8 kN (standard depth). kg i - Available at INDEXcal. "ll':'l'J':x"
From 5,0 to 8,9 kN (reduced depth). CAL
MATERIALS
BASE MATERIAL Shaft: A2 grade stainless steel.
Concrete class from C20/25 to C50/40 non-cracked. Washer: A2 grade stainless steel.
g o Nut: A2 grade stainless steel.

Clip: A2 grade stainless steel.

=5

Stone Concrete Reinforced concrete

APPLICATIONS
- Coastal areas.

ASSESSMENTS
- Option 7 [non-cracked concrete).  Industrial areas.
- Food industries.
- Curtain walls.
» Fixings in tunnels.
- Pipe supports.

- Rehabilitation of facades.
- For outdoor use in general.

REV6 INDEX
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Standard depth

Reduced depth

MT

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

(mm?) Cone area section

(N/mm?)

(N/mm?) ' Yield strength

(mm?) Cone area section

(N/mm?)

(N/mm?)  Yield Strength

Chracteristic tension resistance

Chracteristic tension resistance

MECHANICAL PROPERTIES
M6 M8
Cone area section
14,5 27,3
700 700
500 500
Threaded area section
20.1 36.6
600 600
400 400

INSTALLATION DATA

M10

49,0
700
500

58.0
600
400

M12

70,9
700
500

84.3
600
400

M16

122,7
700
500

157.0

600
400

M20

201,1
700
500

245.0
600
400

= | =°| =7 =7 =7 e =

=h
ES

(%] (@} (%]
-

o~

=

X 3
=

o
=
=

=
=

crsp

c,sp

w©w N unvu N un

min

min

SW

ENDEX'

Nominal diameter of drill bit

Installation torque moment

Diameter of clearance hole in the fixture

Minimum drill hole depth
Installation depth
Effective embedment depth

Minimum base material thickness

Maximum thickness of fixture*

Critical spacing
Critical edge distance

Critical distance (splitting)

Critical edge distance (splitting)

Minimum drill hole depth
Installation depth
Effective embedment depth

Minimum base material thickness

Maximum thickness of fixture*

Critical spacing
Critical edge distance

Critical distance (splitting)

Critical edge distance (splitting)

Minimum spacing
Minimum edge distance
Installation wrench

*L = Total anchor length

A PERFECT FIXING

M6 M8 M10 M12
MIO6XXX MIO8XXX MI10XXX MI12XXX
[mm] 6 8 10 12
[Nm] 7 20 35 60
[mm] 7 9 12 14
[mm] 55 65 75 85
[mm] 49,5 59,5 66,5 77
[mm] 40 48 55 65
[mm] 100 100 110 130
[mm] L-58 L-70 L-80 L-92
[mm] 120 144 165 195
[mm] 60 72 83 98
[mm] 160 192 220 260
[mm] 80 96 110 130
[mm] 50 60 70
[mm] 46,5 53,5 62
[mm] 35 42 50
[mm] 100 100 100
[mm] L-57 L-67 =77
[mm] 105 126 150
[mm] 53 63 75
[mm] 140 168 200
[mm] 70 84 100
[mm] 50 65 70 85
[mm] 50 65 70 85
10 13 17 19
4
A e
< g Pl
<
> do
4
hef < A g
< hnom A
P 4 )
hy
hmin

M16

MI16XXX

16
120
18
110
103,5

168

L-122

252
126
336
168

110
110

M20

MI20XXX

20
240
22
135
125
103
206
L-147
309
155
412
206

135
135

REV6
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Hammer drill
e »

BHDSXXXXX | Concrete Drill bits
MOBOMBA Blow pump
MORCEPKIT  Cleaning Brush

DOMTAXX Installation hammering tool

Torque wrench

Hexagonal socket st (et

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance
or spacing

Characteristic Resistance N, y V,,

TENSION SHEAR
Size M6 M8 MI10  M12 M16 M20 Size M6 M8 MI10 M12 M16 M20
N, = Standard depth  [kN] 10,1 12,0 16,0 250 350 50,0 V. Standard depth [kN] 6,0 109 174 252 47,1 735
Ng ' Reduceddepth  [kN] - 9,0 12,0 16,0 - - Vo  Reduceddepth  [kN] - 10,2 | 13,4 17,4
TENSION SHEAR
Size M6 M8 M10 M12 M16 M20 Size M6 M8 MI10 M12 M16 M20

N, Standard depth [kN] 6,0 80 89 139 194 278 V.. Standarddepth [kN] 39 72 11,4 16,6 31,0 434

Rd Rd

N.. Reduced depth | [kN] - 50 6,7 89 - - V.. Reduced depth | [kN] - 68 89 11,6

Rd Rd

Maximum Loads Recommended N yV

rec rec

TENSION SHEAR
Size M6 M8 M10 M12 | M16  M20 Size M6 | M8 M10 M12 | M16  M20
N Standard depth ' [kN] 43 57 63 99 139 198 V. Standard depth  [kN] 2,8 =51 82 11,8 22,1 345

rec rec

N Reduceddepth | [kN] - = 36 48 63 - - Vi Reduceddepth | [kN] - = 49 64 83

rec

Simplified calculation method
European Technical Assessment 05/0242

Simplified version of the calculation method according to The calculation method is based on the following simplification:
Eurocode 2 EN 1992-4. Resistance is calculated according Different loads do not act on individual anchors, without

to the data shown in assessment 05/0242. eccentricity.
. ugnmms)  INDEXcal
-:nguence 0; cgncrgltetstrength_ For a more accurate calculation and to take more
o6 Sl e CAL J constructive provisions into account, we recommend

- Influence of spacing between anchors.
- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.

- Valid for a group of two anchors.

using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com

REV6 INDEX
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MECHANICAL ANCHORS

TENSION LOADS

- Steel design resistance: Negs

- Pull-out design resistance: Negp = N, © Y

- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |

» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp kIJc’Sp Yo Y ®

NRd,s
Size M6 M8 M10 M12 M16 M20
N°.,  Standard depth [kN] 6,0 11,4 20,4 29,5 51,1 83,8

Pull-out design resistance

Neap = N°Rd‘p Shi
Size Mé M8 M10 M12 M16 M20
N,  Standard depth [kN] -* 8,00 8,89 13,89 19,44 27,78
N"Rd,p Reduced depth [kN] - 5,00 6,67 8,89

* Pull-out failure is not decisive.

Concrete cone design resistance
= 0 . . . .
c N Rd,c qu qu,N ch,N v

N

Rd, re,N

Concrete splitting design resistance*

NRd.SP = NORd,c : qu : qJS.Sp : qJC.SP : LI"re.N : th.SP
Size M6 M8 M10 M12 M16 M20
N Standard depth [kN] 8,3 10,9 1.1 14,3 21,0 28,6
N Reduced depth [kN] - 6,8 8,9 11,6

*Concrete splitting design resistance must only be considered for non-cracked concrete.

ENDEX'
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Through-bolt anchor for heavy duty

Coefficients of influence

Influence of concrete strength resistance in pul-out failure ¥_

M6
C20/25
C30/37
C 40/50
C50/60

Influence of concrete strength in concret cone and splitting failure ¥,

M6
C20/25
C30/37
C 40/50
C50/60

REV6

M8

M8

M10

M10

1,00
1,22
1,41
1,58

1,00
1,22
1,41
1,58

M12

M12

M16

M16

M20

M20

4 K > 4
. te
S a S RN
v v <
A B S S
= A Z 4.
> .
v & o \d T
NS
< .
st . bl
v > a - v a., a
a N > a
- te
v a v 4a o
- v 4 . <
A b A
> K NP
- .
v > a \d Toa
NS
v .
L0 > bl
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS

Influence of spacing (concrete cone) ¥,

MTH-A2. Standard depth

s [mm]
M6 M8 M10 M12 M16 M20
50 0,71
N 55 0,73
60 0,75 Invalid value
65 0,77 0,73
70 0,79 0,74 0,71
80 0,83 0,78 0,74
85 0,85 0,80 0,76 0,72
S 90 0,83 0,81 0,77 0,73
100 0,92 0,85 0,80 0,76
Y = 0’5 " S < 1 105 0,94 0,86 0,82 0,77
sN 2. ScrN 110 0,96 0,88 0,83 0,78 0,72
! 120 1,00 0,92 0,86 0,81 0,74
125 0,93 0,88 0,82 0,75
126 0,94 0,88 0,82 0,75
128 0,94 0,89 0,83 0,75
130 0,95 0,89 0,83 0,76
135 0,97 0,91 0,85 0,77 0,72
144 1,00 0,94 0,87 0,79 0,73
150 0,95 0,88 0,80 0,74
165 1,00 0,92 0,83 0,77
170 0,94 0,84 0,78
180 0,96 0,86 0,79
195 1,00 0,89 0,82
200 0,90 0,82
210 0,92 0,84
220 0,94 0,86
225 0,95 0,86
252 1,00 0,91
255 Value without reduction = 1 0,91
260 0,92
300 0,99
309 1,00
MTH-A2. Reduced depth
s [mm]
M6 M8 M10 M12 M16 M20
65 0,81
70 0,83 0,78
80 0,88 0,82 Invalid value
85 0,90 0,84 0,78
90 0,93 0,86 0,80
100 0,98 0,90 0,83
105 1,00 0,92 0,85
110 0,94 0,87
120 0,98 0,90
125 1,00 0,92
126 1,00 0,92
128 0,93
130 0,93
135 Value without reduction = 1 0,95
144 0,98
150 1,00
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MECHANICAL ANCHORS

TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

s [mm]

50
55
60
65
70
80
85
90
100
110
125
128
135
140
150
160
165
168
180
192
200
210
220
260
288
300
336
350
412

(%)

[mm]

65
70
80
85
90
100
110
125
128
135
140
150
160
165
168
180
192
200

REV6

M6
0,66
0,67
0,69
0,70
0,72
0,75
0,77
0,78
0,81
0,84
0,89
0,90
0,92
0,94
0,97
1,00

M6

Influence of spacing (concrete splitting) ¥,

M8

0,67
0,68
0,71
0,72
0,73
0,76
0,79
0,83
0,83
0,85
0,86
0,89
0,92
0,93
0,94
0,97
1,00

Value without reduction = 1

M8
0,73
0,75
0,79
0,80
0,82
0,86
0,89
0,95
0,96
0,98
1,00

MTH-A2. Standard depth

M10

0,66
0,68
0,69
0,70
0,73
0,75
0,78
0,79
0,81
0,82
0,84
0,86
0,88
0,88
0,91
0,94
0,95
0,98
1,00

MTH-A2. Reduced depth

M10

0,71
0,74
0,75
0,77
0,80
0,83
0,87
0,88
0,90
0,92
0,95
0,98
0,99
1,00

Value without reduction = 1

M12

0,66
0,67
0,69
0,71
0,74
0,75
0,76
0,77
0.79
0,81
0,82
0,82
0,85
0,87
0,88
0,90
0,92
1,00

M12

0,71
0,73
0,75
0,78
0,81
0,82
0,84
0,85
0,88
0,90
0,91
0,92
0,95
0,98
1,00

M16 M20
Invalid value
0,66
0,69
0,69
0,70 0,66
0,71 0,67
0,72 0,68
0,74 0,69
0,75 0,70
0,75 0,70
0,77 0,72
0,79 0,73
0,80 0,74
0,81 0,75
0,83 0,77
0,89 0,82
0,93 0,85
0,95 0,86
1,00 0,91
0,92
1,00
M16 M20
Invalid value

Si

= 05+— <1
sp

crsp

ENDEX
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS

Influence of concrete edge distance (splitting) ¥,

MTH-A2. Standard depth

¢ [mm]
M6 M8 M10 M12 M16 M20
N 50 0,72
60 0,81
65 0,86 0,76 Invalid value
70 0,90 0,79 0,73
75 0,95 0,83 0,76
80 1,00 0,87 0,79
C 83 0,89 0,81
v =035+0,5-c +0,15‘C2<1 84 0,90 0,82
csp ! s Cmspz = 85 0,91 0,83 0,74
90 0,95 0,86 0,77
96 1,00 0,90 0,80
100 0,93 0,82
105 0,96 0,85
110 1,00 0,88 0,74
125 0,97 0,81
128 0,99 0,82
130 1,00 0,83
135 0,85 0,74
144 0,89 0,77
150 0,92 0,79
168 1,00 0,86
175 Value without reduction = 1 0,88
180 0,90
206 1,00
¢ ] MTH-A2. Reduced depth
M6 M8 M10 M12 M16 M20
50 0,78
60 0,89 0,78
65 0,94 0,83 Invalid value
70 1,00 0,87
75 0,92
80 0,96
83 0,99 0,87
84 1,00 0,88
85 0,88
90 0,92
% Value without reduction = 1 0,07
100 1,00
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Influence of concrete edge distance (concrete cone) ¥,

MTH-A2. Standard depth
M6 M8 M10 M12 M16 M20
50 0,87 N
53 091
60 1,00 Invalid value

¢ [mm]

65 0,92

70 0,98 0,88

72 1,00 0,90 C
75 0,92
80 0,97
83 1,00

05-c  015-¢

WCIN =035+ +

~
|

135 Value without reduction = 1 0,90

MTH-A2. Reduced depth

M6 M8 M10 M12 M16 M20
65 1,00
70 1,00
72
75
80
83
85 1,00

[mm]

(o]

Invalid value

Value without reduction = 1

REV6 INDEX 1
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS

Influence of reinforcements ¥

MTH-A2. Standard depth

M6 M8 M10 M12 M16 M20
0,70 0,74 0,77 0,82 0,92 1,00
Yeen MTH-A2. Reduced depth
M6 M8 M10 M12 M16 M20
0,67 0,71 0,75

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af, =
1 factor may be applied.

Influence of base material thickness ¥, ®

MTH-A2

Y., h/hef 2,00 220 240 260 280 300 320 340 360 =368
LI’h,sp 1,00 | 1,07 | 1,13 1 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50
' h \2
b Y =< <15
#-\2-h
ef
SHEAR LOADS
- Steel design resistance without lever arm: V,,
« Pry-out design resistance: VRd,cp =k- NCac
- Concrete edge design resistance: Veae =Voac ¥ s Yoor * You * Yrov = Yau = Yoy
Steel design resistance
VRd,s ';A’ N
Size M6 M8 M10 M12 M16 M20 -
Vyg, | Standard depth [kN] 3,9 7,2 11,4 16,6 31,0 48,4 L
Vegs | Reduced depth [kN] - 7,2 11,4 16,6
Pry-out design resistance™ (h v
VRd,cp = k .NoRd,c . ‘ 'A‘ B I; VA.
Size M6 M8 M10 M12 M16 M20 N\ E .
k (Standard depth) 1 1 1 2 2 2 R =
k (Reduced depth) - 1 1 1

* N, Concrete cone design resistance for tension loads

a

Concrete edge resistance .
Vege =Vorae " ¥t Yeov * You * Yoow * Yo - Yy : . >4 ‘ ,‘;V_'
Size M6 M8 M0 MI2 M6 M20 R T R
V. | Standard depth [kN] 4,6 6.2 7,7 10,2 15,6 21,8 LT IS
Ve Reduced depth [kN] - 3,7 49 6,6
126 SNDEX REV6
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MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Coefficients of influence

Influence of concrete strength in concrete edge failure ¥, Y
M6 M8 M10 M12 M16 M20 LT e T
C20/25 1,00 LT e T T
By e, B e
C30/37 1,22 A A
l‘IJb

C40/50 1,41
lpb = fck,cube > 1
C 50/60 1,55 25
Influence of edge distance and spacing ¥, ,

FOR ONE ANCHOR ONLY

c¢h, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

ef

Isolated 0,35 = 0,65 1,00 140 184 232 283 338 395 45 | 520 586 655 7,26 800 955 11,18
FOR TWO ANCHORS

c¢h, 050 075 1,00 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

10 024 043 067 093 122 154 189 225 264 304 346 391 437 484 533 636 745

15 027 049 075 105138 1,74 212 253 29 342 390 439 491 545 6,00 7,16 839

slc
!\)
o
=]
N
[te)

054 08 116 153 193 236 281 329 380 433 488 546 605 667 795 932
25 032060 092 128 168 212 259 309 362 418 476 537 600 666 733 875 10,25

230 035 065 100 140 184 232 28 338 39 45 520 58 655 726 800 955 11,18

1.5 1.5 1.5

se,V se,V .
ef h ef 3 c
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS
Influence of concrete edge distance ¥_,

¢ [mm] MTH-A2

M6 M10 M10 M12 M16 M20

40
C 45
50 0,65
55 0,64 Invalid value
60 0,63
v 65 0,62 0,66
70 0,61 0,65 0,68
q 0,20 80 0,60 0,63 0,66
\Pc'vz T 85 0,59 0,62 0,65 0,68

90 0,58 0,62 0,64 0,67
100 0,57 0,60 0,63 0,65 0,67
105 0,56 0,60 0,62 0,65 0,67
110 0,56 0,59 0,62 0,64 0,66 0,68
120 0,55 0,58 0,61 0,63 0,65 0,67
125 0,54 0,58 0,60 0,63 0,65 0,66
130 0,54 0,57 0,60 0,62 0,64 0,66
135 0,54 0,57 0,59 0,62 0,64 0,65
140 0,53 0,56 0,59 0,61 0,63 0,65
150 0,53 0,56 0,58 0,60 0,62 0,64
160 0,52 0,55 0,57 0,60 0,61 0,63
170 0,51 0,54 0,57 0,59 0,61 0,62
175 0,51 0,54 0,56 0,59 0,60 0,62
180 0,51 0,54 0,56 0,58 0,60 0,62
190 0,50 0,53 0,55 0,58 0,59 0,61
200 0,50 0,53 0,55 0,57 0,59 0,60
210 0,49 0,52 0,54 0,56 0,58 0,60
220 0,49 0,52 0,54 0,56 0,58 0,59
230 0,48 0,51 0,53 0,55 0,57 0,59
240 0,48 0,51 0,53 0,55 0,57 0,58
250 0,47 0,50 0,53 0,54 0,56 0,58
260 0,47 0,50 0,52 0,54 0,56 0,57
270 0,47 0,49 0,52 0,54 0,55 0,57
280 0,46 0,49 0,51 0,53 0,55 0,56
290 0,46 0,49 0,51 0,53 0,55 0,56
300 0,46 0,48 0,51 0,53 0,54 0,56
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty

Non-cracked concrete

Influence of reinforcements ¥

Without perimetral
reinforcements

1

Perimetral
reinforcements
> @12 mm

1

Perimetral
reinforcements with
brackets < 100 mm

1

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥_

10°  20°  30°
1,01 | 1,05 1,13

90°

hic 0,15
Y 0,32

hVv

REV6

0,30
0,45

40°
1,24

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

MTH-A2
045 060 0,75
0,5 063 0,71

0,90 = 1,05
0,77 0,84

1,20 0 1,35 | 215
089 095 1,00

ENDEX'
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MT

Through-bolt anchor for heavy duty MECHANICAL ANCHORS E

FIRE RESISTANCE
TENSION SHEAR
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
RF30 - 0,8 1,5 2,4 4,5 7,0 - 0,8 1,5 2,4 4,5 7,0
RF60 = 0,7 1,2 2,0 3,6 5,7 = 0,7 1,2 2,0 3,6 57
RF90 - 0,5 1,0 1,5 2,7 43 - 0,5 1,0 1,5 2,7 4,3
RF120 = 0,5 0,8 1,2 2,3 3,6 = 0,5 08 1,2 2,3 3,6
*The safety factor for design resistance under fire exposure is YM’ﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design
Resistance.
TENSION SHEAR
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
RF30 - 0,6 11 1,7 3,2 5,0 - 0,6 11 1,7 3,2 5,0
RF60 = 0,5 0,9 1,4 2,6 4,0 = 0,5 0,9 1,4 2,6 4,0
RF90 - 0.4 0,7 11 2,0 3.1 - 0,4 0,7 11 2,0 3,1
RF120 = 0.3 0,6 09 1.6 2,6 = 03 0,6 0,9 1.6 2,6
o Fire resitance values are not covered by ETA.
RANGE
Code size tmjlz(r::sir:)‘f A(’;Li'get:)e' o) ] Code Size tmsl?r:?s:n;f A(’I";'ﬁfr ] )
fixture fixture
e MI06045 M6 x 45 @6 1 A 200 1.200 MI10090 M10x 90 @10 10 E 100 400
MI06060 M6 x 60 96 2 B 200 1.200 MI10120 M10 x 120 10 40 G 50 300
MI06080 M6 x 80 96 22 D 200 1.200 MI10150 M10 x 150 @10 70 I 50 200
MI06120 M6 x 120 96 62 G 100 600 * MI12075 M12 x 75 @12 5 C 50 300
MI06140 M6 x 140 06 82 | 100 600 MI12090 M12 x 90 @12 13 E 50 200
MI06160 M6 x 160 @6 102 J 100 400 MI12110 M12 x 110 @12 18 F 50 200
MI06170 M6 x 170 @6 112 K 100 800 MI12140 M12 x 140 @12 48 | 50 200
MI06180 M6 x 180 @6 122 L 100 600 * MI16090 M16 x 90 @16 4 E 25 150
* MI08050 M8 x 50 @8 4 A 100 800 MI16145 M16 x 145 @16 23 | 25 100
MI08075 M8 x 75 98 5 C 100 600 MI16170 M16 x 170 16 48 K 25 75
MI08090 M8 x 90 98 20 E 100 600 * MI20120 M20 x 120 220 5 G 20 40
MI08115 M8 x 115 @8 45 G 100 400 MI20170 M20 x 170 @20 23 K 20 40
MI10070 M10x 70 @10 3 C 100 400 MI20220 M20 x 220 920 73 0 20 40

* Non assessed sizes. Resistance values and installation data are not applicable to these references. For further information, please contact Technical Department.
Non-assessed sizes for Fire Resistence.
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SECENEALACAUR Through-bolt anchor for heavy duty

Through-bolt expansion anchor with controlled torque, MTH-A4

for use in non cracked concrete

ETA Assessed Option 7. A4 Stainless shaft. A4 Stainless clip.

PRODUCT INFORMATION

DESCRIPTION CHARACTERISTICS AND BENEFITS
Metallic anchor, with male thread, expansion by - Easy installation.

ntrolled torque. .
controlled torque - Use in non-craked concrete.

OFFICIAL DOCUMENTATION - Use for medium-heavy duty loads.
- AVCP-1219-CPR-0006. - Pre-installation or through the drill-hole of the fixture.
 ETA 05/0242 Option 7. - Variety of lengths and diameters: flexibility in assembly.

- Declaration of Performance DoP MTH-A4

- MFPA Fire Protection Assessment. - For static and quasi-static loads.

- Two installation depths in M8, M10 and M12 allowing the use
SIZES in thick anchor plates or in los thickness base materials.

Méx45 to M20x220. - Available at INDEXcal.
- Version in A4 Stainless steel (AISI 316).

DESIGN LOAD RANGE .
From 6,0 to 27,8 kN [standard depth). kg i + Avallable at [NDEXcal
From 5,0 to 8,9 kN (reduced depth). CAL
MATERIALS
BASE MATERIAL Shaft: A4 grade stainless steel.
Concrete class from C20/25 to C50/60 non-cracked. Washer: A4 grade stainless steel.
— Nut: A4 grade stainless steel.

Clip: AA4 grade stainless steel.

=5

Stone Concrete Reinforced concrete

APPLICATIONS
- Coastal areas.

- Industrial areas.

- Food industries.

- Curtain walls.

» Fixings in tunnels.

- Pipe supports.

- Rehabilitation of facades.
- For outdoor use in general.

ASSESSMENTS
- Option 7 [non-cracked concrete).

REV6 INDEX
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Standard depth

Reduced depth

MT

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

MECHANICAL ANCHORS

[

(mm?) Cone area section

(N/mm?)

(N/mm?) ' Yield strength

(mm?) Cone area section

(N/mm?)

(N/mm?)  Yield Strength

Chracteristic tension resistance

Chracteristic tension resistance

MECHANICAL PROPERTIES
M6 M8 M10
Cone area section
14,5 27,3 49,0
700 700 700
500 500 500
Threaded area section
20.1 36.6 58.0
600 600 600
400 400 400

INSTALLATION DATA

M12

70,9
700
500

84.3
600
400

M16

122,7
700
500

157.0

600
400

M20

201,1
700
500

245.0
600
400

= | =°| =7 =7 =7 e =

=h
ES

(%] (@} (%]
-

o~

=

X 3
=

o
=
=

=
=

crsp

c,sp

w©w N unvu N un

min

min

SW

ENDEX'

Nominal diameter of drill bit

Installation torque moment

Diameter of clearance hole in the fixture

Minimum drill hole depth
Installation depth
Effective embedment depth

Minimum base material thickness

Maximum thickness of fixture*

Critical spacing
Critical edge distance

Critical distance (splitting)

Critical edge distance (splitting)

Minimum drill hole depth
Installation depth
Effective embedment depth

Minimum base material thickness

Maximum thickness of fixture*

Critical spacing
Critical edge distance

Critical distance (splitting)

Critical edge distance (splitting)

Minimum spacing
Minimum edge distance
Installation wrench

*L = Total anchor length

A PERFECT FIXING

M6 M8 M10 M12 M16 M20
MIA406XXX ' MIA408XXX | MIA4TOXXX = MIA412XXX  MIA416XXX | MIA420XXX
[mm] 6 8 10 12 16 20
[Nm] 7 20 35 60 120 240
[mm] 7 9 12 14 18 22
[mm] 55 65 75 85 110 135
[mm] 49,5 59,5 66,5 77 103,5 125
[mm] 40 48 55 65 84 103
[mm] 100 100 110 130 168 206
[mm] L-58 L-70 L-80 L-92 L-122 L-147
[mm] 120 144 165 195 252 309
[mm] 60 72 83 98 126 155
[mm] 160 192 220 260 336 412
[mm] 80 96 110 130 168 206
[mm] 50 60 70
[mm] 46,5 53,5 62
[mm] 35 42 50
[mm] 100 100 100
[mm] L-57 L-67 =77
[mm] 105 126 150
[mm] 53 63 75
[mm] 140 168 200
[mm] 70 84 100
[mm] 50 65 70 85 110 135
[mm] 50 65 70 85 110 135
10 13 17 19 24 30
4
A e
< ‘ Aq
> do
4 i
hef < A g
< hnom A
4 4 )
hy
Pimin REV6




TECHNICAL GUIDE
MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Hammer drill
e »

BHDSXXXXX | Concrete Drill bits
MOBOMBA Blow pump
MORCEPKIT  Cleaning Brush

DOMTAXX Installation hammering tool

Torque wrench

Hexagonal socket st (et

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance
or spacing

Characteristic Resistance N, y V,,

TENSION SHEAR
Size M6 M8 MI10  M12 M16 M20 Size M6 M8 MI10 M12 M16 M20
N, = Standard depth  [kN] 10,1 12,0 16,0 250 350 50,0 V. Standard depth [kN] 6,0 109 174 252 47,1 735
Ng ' Reduceddepth  [kN] - 9,0 12,0 16,0 - - Vo  Reduceddepth  [kN] - 10,2 | 13,4 17,4
TENSION SHEAR
Size M6 M8 M10 M12 M16 M20 Size M6 M8 MI10 M12 M16 M20

N, Standard depth [kN] 6,0 80 89 139 194 278 V.. Standarddepth [kN] 39 72 11,4 16,6 31,0 434

Rd Rd

N.. Reduced depth | [kN] - 50 6,7 89 - - V.. Reduced depth | [kN] - 68 89 11,6

Rd Rd

Maximum Loads Recommended N yV

rec rec

TENSION SHEAR
Size M6 M8 M10 M12 | M16  M20 Size M6 | M8 M10 M12 | M16  M20
N Standard depth ' [kN] 43 57 63 99 139 198 V. Standard depth  [kN] 2,8 =51 82 11,8 22,1 345

rec rec

N Reduceddepth | [kN] - = 36 48 63 - - Vi Reduceddepth | [kN] - = 49 64 83

rec

Simplified calculation method
European Technical Assessment 05/0242

Simplified version of the calculation method according to The calculation method is based on the following simplification:
Eurocode 2 EN 1992-4. Resistance is calculated according Different loads do not act on individual anchors, without

to the data shown in assessment 05/0242. eccentricity.
. ugnmms)  INDEXcal
-:nguence 0; cgncrgltetstrength_ For a more accurate calculation and to take more
o6 Sl e CAL J constructive provisions into account, we recommend

- Influence of spacing between anchors.
- Influence of reinforcements.

- Influence of base material thickness.

- Influence of load application angle.

- Valid for a group of two anchors.

using our calculation program INDEXcal. It may be
easily downloaded from our website www.indexfix.
com
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TECHNICAL GUIDE
MT Through-bolt anchor for heavy duty MECHANICAL ANCHORS

MTH-A4

TENSION LOADS

- Steel design resistance: Negs
- Pull-out design resistance: Negp = N, © Y
- Concrete cone design resistance: Ny, =N, =¥ W ¥ ¥ |
» Concrete splitting design resistance: NRd'Sp— Ny ¥, kIJS’Sp kIJc’Sp Yo Y ®
Steel Design resistance
NRd,s
Size M6 M8 M10 M12 M16 M20
N°.,  Standard depth [kN] 6,0 11,4 20,4 29,5 51,1 83,8

Pull-out design resistance

Neap = N°Rd‘p Shi
Size Mé M8 M10 M12 M16 M20
N,  Standard depth [kN] -* 8,00 8,89 13,89 19,44 27,78
N"Rd,p Reduced depth [kN] - 5,00 6,67 8,89

* Pull-out failure is not decisive.

Concrete cone design resistance
= 0 . . . .
c N Rd,c qu qu,N ch,N v

N

Rd, re,N

Concrete splitting design resistance*

NRd.SP = NORd,c : qu : qJS.Sp : qJC.SP : LI"re.N : th.SP
Size M6 M8 M10 M12 M16 M20
N Standard depth [kN] 8,3 10,9 1.1 14,3 21,0 28,6
N Reduced depth [kN] - 6,8 8,9 11,6

*Concrete splitting design resistance must only be considered for non-cracked concrete.
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MECHANICAL ANCHORS

TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

Coefficients of influence

Influence of concrete strength resistance in pul-out failure ¥_

M6
C20/25
C30/37
C 40/50
C50/60

Influence of concrete strength in concret cone and splitting failure ¥,

M6
C20/25
C30/37
C 40/50
C50/60

REV6

M8

M8

M10

M10

1,00
1,22
1,41
1,58

1,00
1,22
1,41
1,58

M12

M12

M16

M16

M20

M20

4 K > 4
. te
S a S RN
v v <
A B S S
= A Z 4.
> .
v & o \d T
NS
< .
st . bl
v > a - v a., a
a N > a
- te
v a v 4a o
- v 4 . <
A b A
> K NP
- .
v > a \d Toa
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v .
L0 > bl
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Through-bolt anchor for heavy duty MECHANICAL ANCHORS

Influence of spacing (concrete cone) ¥,

MTH-A4. Standard depth

s [mm]
M6 M8 M10 M12 M16 M20
50 0,71
N 55 0,73
60 0,75 Invalid value
65 0,77 0,73
70 0,79 0,74 0,71
80 0,83 0,78 0,74
85 0,85 0,80 0,76 0,72
S 90 0,83 0,81 0,77 0,73
100 0,92 0,85 0,80 0,76
Y = 0’5 " S < 1 105 0,94 0,86 0,82 0,77
sN 2. ScrN 110 0,96 0,88 0,83 0,78 0,72
! 120 1,00 0,92 0,86 0,81 0,74
125 0,93 0,88 0,82 0,75
126 0,94 0,88 0,82 0,75
128 0,94 0,89 0,83 0,75
130 0,95 0,89 0,83 0,76
135 0,97 0,91 0,85 0,77 0,72
144 1,00 0,94 0,87 0,79 0,73
150 0,95 0,88 0,80 0,74
165 1,00 0,92 0,83 0,77
170 0,94 0,84 0,78
180 0,96 0,86 0,79
195 1,00 0,89 0,82
200 0,90 0,82
210 0,92 0,84
220 0,94 0,86
225 0,95 0,86
252 1,00 0,91
255 Value without reduction = 1 0,91
260 0,92
300 0,99
309 1,00
MTH-A4. Reduced depth
s [mm]
M6 M8 M10 M12 M16 M20
65 0,81
70 0,83 0,78
80 0,88 0,82 Invalid value
85 0,90 0,84 0,78
90 0,93 0,86 0,80
100 0,98 0,90 0,83
105 1,00 0,92 0,85
110 0,94 0,87
120 0,98 0,90
125 1,00 0,92
126 1,00 0,92
128 0,93
130 0,93
135 Value without reduction = 1 0,95
144 0,98
150 1,00
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MECHANICAL ANCHORS

TECHNICAL GUIDE MT
Through-bolt anchor for heavy duty

s [mm]

50
55
60
65
70
80
85
90
100
110
125
128
135
140
150
160
165
168
180
192
200
210
220
260
288
300
336
350
412

(%)

[mm]

65
70
80
85
90
100
110
125
128
135
140
150
160
165
168
180
192
200

REV6

M6
0,66
0,67
0,69
0,70
0,72
0,75
0,77
0,78
0,81
0,84
0,89
0,90
0,92
0,94
0,97
1,00

M6

Influence of spacing (concrete splitting) ¥,

M8

0,67
0,68
0,71
0,72
0,73
0,76
0,79
0,83
0,83
0,85
0,86
0,89
0,92
0,93
0,94
0,97
1,00

Value without reduction = 1

M8
0,73
0,75
0,79
0,80
0,82
0,86
0,89
0,95
0,96
0,98
1,00

MTH-A4. Standard depth

M10

0,66
0,68
0,69
0,70
0,73
0,75
0,78
0,79
0,81
0,82
0,84
0,86
0,88
0,88
0,91
0,94
0,95
0,98
1,00

MTH-A4. Reduced depth

M10

0,71
0,74
0,75
0,77
0,80
0,83
0,87
0,88
0,90
0,92
0,95
0,98
0,99
1,00

Value without reduction = 1

M12

0,66
0,67
0,69
0,71
0,74
0,75
0,76
0,77
0.79
0,81
0,82
0,82
0,85
0,87
0,88
0,90
0,92
1,00

M12

0,71
0,73
0,75
0,78
0,81
0,82
0,84
0,85
0,88
0,90
0,91
0,92
0,95
0,98
1,00

M16 M20
Invalid value
0,66
0,69
0,69
0,70 0,66
0,71 0,67
0,72 0,68
0,74 0,69
0,75 0,70
0,75 0,70
0,77 0,72
0,79 0,73
0,80 0,74
0,81 0,75
0,83 0,77
0,89 0,82
0,93 0,85
0,95 0,86
1,00 0,91
0,92
1,00
M16 M20
Invalid value

Si

= 05+— <1
sp

crsp
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS

Influence of concrete edge distance (splitting) ¥,

MTH-A4. Standard depth

¢ [mm]
M6 M8 M10 M12 M16 M20
N 50 0,72
60 0,81
65 0,86 0,76 Invalid value
70 0,90 0,79 0,73
75 0,95 0,83 0,76
80 1,00 0,87 0,79
C 83 0,89 0,81
v =035+0,5-c +0,15‘C2<1 84 0,90 0,82
csp ! s Cmspz = 85 0,91 0,83 0,74
90 0,95 0,86 0,77
96 1,00 0,90 0,80
100 0,93 0,82
105 0,96 0,85
110 1,00 0,88 0,74
125 0,97 0,81
128 0,99 0,82
130 1,00 0,83
135 0,85 0,74
144 0,89 0,77
150 0,92 0,79
168 1,00 0,86
175 Value without reduction = 1 0,88
180 0,90
206 1,00
¢ ] MTH-A4. Reduced depth
M6 M8 M10 M12 M16 M20
50 0,78
60 0,89 0,78
65 0,94 0,83 Invalid value
70 1,00 0,87
75 0,92
80 0,96
83 0,99 0,87
84 1,00 0,88
85 0,88
90 0,92
% Value without reduction = 1 0,07
100 1,00
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TECHNICAL GUIDE
MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Influence of concrete edge distance (concrete cone) ¥,

MTH-A4. Standard depth
M6 M8 M10 M12 M16 M20
50 0,87 N
53 091
60 1,00 Invalid value

¢ [mm]

65 0,92

70 0,98 0,88

72 1,00 0,90 C
75 0,92
80 0,97
83 1,00

05-c  015-¢

WCIN =035+ +

~
|

135 Value without reduction = 1 0,90

MTH-A4. Reduced depth

M6 M8 M10 M12 M16 M20
65 1,00
70 1,00
72
75
80
83
85 1,00

[mm]

(o]

Invalid value

Value without reduction = 1
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS

Influence of reinforcements ¥

MTH-A4. Standard depth

M6 M8 M10 M12 M16 M20
0,70 0,74 0,77 0,82 0,92 1,00
Yeen MTH-A4. Reduced depth
M6 M8 M10 M12 M16 M20
0,67 0,71 0,75

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of > 150 mm (any diameter) or with a diameter < 10 mm and a distancing of > 100 mm, af, =
1 factor may be applied.

Influence of base material thickness ¥, ®

MTH-A4

Y., h/hef 2,00 220 240 260 280 300 320 340 360 =368
LI’h,sp 1,00 | 1,07 | 1,13 1 1,19 | 1,25 | 1,31 | 1,37 | 1,42 | 1,48 | 1,50
' h \2
b Y =< <15
#-\2-h
ef
SHEAR LOADS
- Steel design resistance without lever arm: V,,
« Pry-out design resistance: VRd,cp =k- NCac
- Concrete edge design resistance: Veae =Voac ¥ s Yoor * You * Yrov = Yau = Yoy
Steel design resistance
VRd,s ';A’ N
Size M6 M8 M10 M12 M16 M20 -
Vyg, | Standard depth [kN] 3,9 7,2 11,4 16,6 31,0 48,4 L
Vegs | Reduced depth [kN] - 7,2 11,4 16,6
Pry-out design resistance™ (h v
VRd,cp = k .NoRd,c . ‘ 'A‘ B I; VA.
Size M6 M8 M10 M12 M16 M20 N\ E .
k (Standard depth) 1 1 1 2 2 2 R =
k (Reduced depth) - 1 1 1

* N, Concrete cone design resistance for tension loads

a

Concrete edge resistance .
Vege =Vorae " ¥t Yeov * You * Yoow * Yo - Yy : . >4 ‘ ,‘;V_'
Size M6 M8 M0 MI2 M6 M20 R T R
V. | Standard depth [kN] 4,6 6.2 7,7 10,2 15,6 21,8 LT IS
Ve Reduced depth [kN] - 3,7 49 6,6
140 SNDEX REV6
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TECHNICAL GUIDE
MECHANICAL ANCHORS Through-bolt anchor for heavy duty

Coefficients of influence

Influence of concrete strength in concrete edge failure ¥, Y
M6 M8 M10 M12 M16 M20 LT e T
C20/25 1,00 LT e T T
By e, B e
C30/37 1,22 A A
l‘IJb

C40/50 1,41
lpb = fck,cube > 1
C 50/60 1,55 25
Influence of edge distance and spacing ¥, ,

FOR ONE ANCHOR ONLY

c¢h, 050 075 100 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

ef

Isolated 0,35 = 0,65 1,00 140 184 232 283 338 395 45 | 520 586 655 7,26 800 955 11,18
FOR TWO ANCHORS

c¢h, 050 075 1,00 125 150 1,75 200 225 250 275 300 325 350 375 400 450 5,00

10 024 043 067 093 122 154 189 225 264 304 346 391 437 484 533 636 745

15 027 049 075 105138 1,74 212 253 29 342 390 439 491 545 6,00 7,16 839

slc
!\)
o
=]
N
[te)

054 08 116 153 193 236 281 329 380 433 488 546 605 667 795 932
25 032060 092 128 168 212 259 309 362 418 476 537 600 666 733 875 10,25

230 035 065 100 140 184 232 28 338 39 45 520 58 655 726 800 955 11,18

1.5 1.5 1.5

se,V se,V .
ef h ef 3 c
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TECHNICAL GUIDE
Through-bolt anchor for heavy duty MECHANICAL ANCHORS
Influence of concrete edge distance ¥_,

¢ [mm] MTH-A4

M6 M10 M10 M12 M16 M20

40
C 45
50 0,65
55 0,64 Invalid value
60 0,63
v 65 0,62 0,66
70 0,61 0,65 0,68
q 0,20 80 0,60 0,63 0,66
\Pc'vz T 85 0,59 0,62 0,65 0,68

90 0,58 0,62 0,64 0,67
100 0,57 0,60 0,63 0,65 0,67
105 0,56 0,60 0,62 0,65 0,67
110 0,56 0,59 0,62 0,64 0,66 0,68
120 0,55 0,58 0,61 0,63 0,65 0,67
125 0,54 0,58 0,60 0,63 0,65 0,66
130 0,54 0,57 0,60 0,62 0,64 0,66
135 0,54 0,57 0,59 0,62 0,64 0,65
140 0,53 0,56 0,59 0,61 0,63 0,65
150 0,53 0,56 0,58 0,60 0,62 0,64
160 0,52 0,55 0,57 0,60 0,61 0,63
170 0,51 0,54 0,57 0,59 0,61 0,62
175 0,51 0,54 0,56 0,59 0,60 0,62
180 0,51 0,54 0,56 0,58 0,60 0,62
190 0,50 0,53 0,55 0,58 0,59 0,61
200 0,50 0,53 0,55 0,57 0,59 0,60
210 0,49 0,52 0,54 0,56 0,58 0,60
220 0,49 0,52 0,54 0,56 0,58 0,59
230 0,48 0,51 0,53 0,55 0,57 0,59
240 0,48 0,51 0,53 0,55 0,57 0,58
250 0,47 0,50 0,53 0,54 0,56 0,58
260 0,47 0,50 0,52 0,54 0,56 0,57
270 0,47 0,49 0,52 0,54 0,55 0,57
280 0,46 0,49 0,51 0,53 0,55 0,56
290 0,46 0,49 0,51 0,53 0,55 0,56
300 0,46 0,48 0,51 0,53 0,54 0,56
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MECHANICAL ANCHORS

TECHNICAL GUIDE
Through-bolt anchor for heavy duty

Non-cracked concrete

Influence of reinforcements ¥

Without perimetral
reinforcements

1

Perimetral
reinforcements
> @12 mm

1

Perimetral
reinforcements with
brackets < 100 mm

1

Angle, a(°)
vy

a,V

00
1,00

Influence of load application angle ¥_

10°  20°  30°
1,01 | 1,05 1,13

90°

hic 0,15
Y 0,32

hVv

REV6

0,30
0,45

40°
1,24

50°  60°
1,40 | 1,64

70° 80°  90°
1,97 | 232 250

Influence of base material thickness ¥, ,

MTH-A4
045 060 0,75
0,5 063 0,71

0,90 = 1,05
0,77 0,84

1,20 0 1,35 | 215
089 095 1,00

ENDEX'
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TECHNICAL GUIDE MECHANICAL ANCHORS

Through-bolt anchor for heavy duty

[

MTH-A4

FIRE RESISTANCE
TENSION SHEAR
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
RF30 - 0,8 1,5 2,4 4,5 7,0 - 0,8 1,5 2,4 4,5 7,0
RF60 = 0,7 1,2 2,0 3,6 5,7 = 0,7 1,2 2,0 3,6 57
RF90 - 0,5 1,0 1,5 2,7 43 - 0,5 1,0 1,5 2,7 4,3
RF120 = 0,5 0,8 1,2 2,3 3,6 = 0,5 08 1,2 2,3 3,6
*The safety factor for design resistance under fire exposure is YM’ﬁ=1 (in abscence of other national regulations). As a eresult the Characteristic Resistance is the same as Design
Resistance.
TENSION SHEAR
M6 M8 M10 M12 M16 M20 M6 M8 M10 M12 M16 M20
RF30 - 0,6 11 1,7 3,2 5,0 - 0,6 11 1,7 3,2 5,0
RF60 = 0,5 0,9 1,4 2,6 4,0 = 0,5 0,9 1,4 2,6 4,0
RF90 - 0.4 0,7 11 2,0 3.1 - 0,4 0,7 11 2,0 3,1
RF120 = 0.3 0,6 09 1.6 2,6 = 03 0,6 0,9 1.6 2,6
o Fire resitance values are not covered by ETA.
RANGE
Code Size tmi::sirgf A(’l‘fn;:)e' o) ] Code Size tmsl?r:?s:n;f A(’I";'ﬁfr ] )
fixture fixture
* MIA406045 M6 x 45 @6 1 A 200 1.200 * MIA412075 M12x 75012 5 C 50 300
MIA406060 M6 x 60 96 2 B 200 1.200 MIA412090 M12x 90 @12 13 E 50 200
MIA406080 M6 x 80 06 22 D 200 1.200 MIA412110 M12x 110 @12 12 F 50 200
* MIA408050 M8 x 50 @8 4 A 100 800 MIA412140 M12 x 140 @12 42 I 50 200
MIA408075 M8 x 75 @8 5 C 100 600 * MIA416090 M16 x 90 @16 4 3 25 150
MIA408090 M8 x 90 @8 20 E 100 600 MIA416145 M16 x 145 @16 23 | 25 100
MIA408115 M8 x 115 @8 45 G 100 400 MIA416170 M16 x 170 @16 48 K 25 75
MIA410070 M10x 70 @10 3 C 100 400 * MIA420120 M20 x 120 @20 5 G 20 80
MIA410090 M10x 90 @10 10 E 100 400 MIA420170 M20 x 170 20 23 K 20 80
MIA410120 M10x 120 810 40 G 50 300 MIA420220 M20 x 220 @20 3 0 20 60
MIA410150 M10x 150 @10 70 I 50 200

© Non assessed sizes. Resistance values and installation data are not applicable to these references. For further information, please contact Technical Department.
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